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P.O. Box 5400
Albuquerque, New Mexico 871 15

Department of Energy
Albuquerque Operations Office

January 8, 1987

Dear Friend:

Enclosed is a copy of the Department of Energy (DOE) final
Environmental Impact Statement (EIS) , Remedial Action at the Former
Climax Uranium Company Uranium Mill Site, Grand Junction, Mesa
County, Colorado (DOE/EIS-0126F , December 1986)

.

In November, 1978, Congress enacted Public Law 95-604, the "Uranium
Mill Tailings Radiation Control Act of 1978." The Act authorizes the
DOE to enter into cooperative agreements with the affected states and
Indian tribes in order to establish remedial action programs at
inactive uranium mill tailings sites. The Act stipulates that the
DOE will meet the applicable standards promulgated by the
Environmental Protection Agency. It further states that the Nuclear
Regulatory Commission (NRC) is to concur in all major decisions and
to license the maintenance and monitoring of the final disposal
sites

.

Twenty-two sites, including Grand Junction, Colorado, have been
designated as eligible for remedial action. A cooperative agreement
covering the guidelines, responsibilities and conditions for remedial
actions at Grand Junction and other Colorado sites was signed by
Colorado and the DOE, was concurred in by the NRC, and became
effective on October 19, 1981.

The final statement has been prepared in compliance with the National
Environmental Policy Act of 1969 to assess the environmental impacts
of a proposed DOE action to reduce the radiation levels existing at
the Grand Junction site. DOE ' s preferred alternative, as identified
in the final EIS, is to decontaminate the Grand Junction site and
dispose of the material at the Cheney Reservoir Disposal Site.

Copies of the final EIS are being provided to agencies,
organizations, and persons who commented on the draft or who
requested a copy of the final statement. A Record of Decision will
be issued not less than 30 days after availability of the final EIS
is announced in the Federal Register.

Sincerely,

James R. Anderson, Project Manager
Uranium Mill Tailings Project Office

Enclosure
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(d) Designation: Final Environmental Impact Statement (FEIS)

For copies of the FEIS, contact the Project Manager.

(e) Abstract: This statement evaluates and compares the environmental impacts
associated with the remedial actions of the residual radioactive materials
remaining at the inactive uranium processing site and associated vicinity
properties at Grand Junction, Mesa County, Colorado. This statement is

also intended to aid the BLM in amending their management framework plans

and final resource management plan, as well as assisting in compliance with
the withdrawal application as appropriate.

The site is a 114-acre tract of private and state owned land which contains

approximately 3.1 million cubic yards of tailings and associated contami-

nated soils. The vicinity properties are homes, businesses, public build-

ings, and vacant lots which may have been contaminated during construction



by the use of tailings as building material. An estimated 3465 vicinity

properties would be cleaned up during remedial action of the tailings pile.

The tailings were produced by the former Climax Uranium Company which

processed uranium ore, which it sold to the U.S. Atomic Energy Commission

from 1951 to 1966 and to private sources from 1966 to 1970.

This statement evaluates six alternatives for stabilization and disposal of

the tailings and other contaminated materials:

Alternative 1- ” No action.

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Stabilization at the Grand Junction site.
»

Disposal at the Cheney Reservoir site with truck

transport.

Disposal at the Cheney Reservoir site with train and

truck transport.

Disposal at the Two Road site with truck transport.

Disposal at the Two Road site with train and truck

transport.

All of the alternatives except no action include remedial action at an esti-

mated 3465 vicinity properties.

Alternative 3 is DDE's preferred alternative.

The primary impacts of Alternative 1 would be more than 1000 excess cancer
deaths in 1000 years among the population of Mesa County from the above

background levels of radiation emitted by the Grand Junction site and the

vicinity properties. Implementation of the other alternatives would reduce
the release of radiation to ERA standards and would significantly reduce
the number of excess cancer deaths.

Other major impacts of Alternative 1 would be the continued restriction of

114 acres adjacent to the city of Grand Junction from other land uses and

the potential for continued wind and water erosion of the unstabilized tail-
ings pile.

The primary impacts of Alternative 2 would be the exceedence of Federal and

state air-quality standards for the release of particulates (dust), distur-
bance of residents near the Grand Junction site during the daytime from
noise generated by construction activities, and the restriction of 93 acres
adjacent to the city of Grand Junction from other land uses. The estimated
excess cancer deaths are higher (about 20 in 1000 years) for this alterna-
tive than the other stabilization alternatives (about two in 1000 years).

The primary impacts of Alternative 3 would be a large increase in traffic
(primarily trucks) around the Grand Junction site and on U.S. Highway 50
south of Grand Junction with an associated increase in accidents, conges-
tion, and road maintenance; the exceedence of Federal and state air-quality
standards for the release of particulates; and disturbance of residents
near the Grand Junction site during the daytime from noise generated by con-
struction activities. Under this alternative the tailings would be stabi-
lized on relatively remote Federal land.



The primary impacts of Alternative 4 would be the same as Alternative 3 ex-

cept the large increase in truck traffic would occur mainly between
Whitewater and the disposal site.

The primary impacts of Alternative 5 would be a large increase in traffic
(primarily trucks) around the Grand Junction site and on Interstate 70 and

U.S. Highway 6 & 50 west of Grand Junction with an associated increase in

accidents, congestion, and road maintenance; the exceedence of Federal and

state air-quality standards for the release of particulates; and distur-
bance of residents near the Grand Junction site during the daytime from
noise generated by construction activities. Under this alternative the

tailings would be stabilized on relatively remote Federal land.

The primary impacts of Alternative 6 would be the same as Alternative 5 ex-

cept the large increase in truck traffic would occur mainly on U.S. Highway
6 & 50 between Mack and the disposal site.

The primary impacts of remedial action at the vicinity properties would be

temporary disturbance of nearby residents from noise, and an increase in em-
ployment and population in Mesa County.

(f) This FEIS contains several changes from the Draft Environmental Impact
Statement (DEIS) issued in March, 1986. These changes include the
fol lowing:

0 Addition of Section 6.0 which contains summaries of all public comments,
the DOE'S responses, and photocopies of public comments.

0 Modification to Appendix G, Floodplain and Wetlands Assessment, in

response to a decrease in contaminated areas of the riparian zone along
the Colorado River, based on additional surveys.

0 The potential co-disposal of Grand Junction site waste. Sections 1.2,

3.2.10, 5.0, and 5.16.6 reflect this change.

0 Modification to Appendix F, Hydrology Report, to include additional data

and analyses.
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1.0 SUMMARY

1.1 BACKGROUND

The Grand Junction site is a 114-acre property adjacent to the south
side of the city of Grand Junction, Colorado, and adjacent to the north
side of the Colorado River (Figure 1.1). The site consists of the tail-
ings area, mill site, and effluent ponds from the former Climax Uranium
Mill site which was operated by the Climax Uranium Company between 1951
and 1970. The State of Colorado presently uses a portion of the site (the
State Repository) for temporary storage of material obtained from remedial
action at vicinity properties in the Grand Junction area.

The Grand Junction site contains an estimated 3.1 million cubic yards
of contaminated materials in the form of finely ground sand and slimes and
contaminated soils. The tailings are covered with approximately six
inches of soil, and sparse vegetation occurs on the site. Concrete and
brick from the demolished mill buildings were placed as riprap along the
north bank of the Colorado River (Figure 1.2).

Many vicinity properties also occur in the Grand Junction area.
Vicinity properties are homes, businesses, public buildings, and vacant
lots which may have been contaminated during construction by the use of
tailings as a building material or as fill material before the hazards as-

sociated with this material were known. The use of the tailings for these
purposes is no longer allowed.

Approximately 6905 properties in Mesa County have been found to possi-
bly have elevated levels of radiation. Of these, it is estimated that
3465 will be formally included on the vicinity property list and thereby
require remedial action. It is estimated that the other properties will

not be included on the vicinity property list because their levels of radi-
ation will be within UMTRA Project standards (Appendix A, EPA Standards)
or because the elevated levels of radiation at these properties are not

due to the Grand Junction tailings. Remedial action is being performed at

vicinity properties under the state-operated Grand Junction Remedial
Action Program (GJRAP) and the DOE-operated Uranium Mill Tailings Remedial

Action (UMTRA) Project. To date more than 200 vicinity properties have al-

ready been decontaminated; approximately 3465 vicinity properties will be

decontaminated and restored during remedial action of the Grand Junction
tailings pile. The impacts of remedial actions at the vicinity properties
that would be decontaminated prior to remedial action at the Grand

Junction site were examined in DOE (1986).

The principal hazard associated with the tailings results from the

production of radon, a radioactive decay product of radium contained in

the pile. Radon, a radioactive gas, can diffuse through the pile and be

released into the atmosphere where it and its radioactive decay products

may be inhaled by humans. If the concentration of radon and its decay

products is high enough and the exposure time long enough, health effects

(i.e., cancers) may develop in persons living and working near the pile or

vicinity properties. If the tailings are not properly stabilized, erosion

or human removal of the contaminated materials could spread the contamina-

tion over a much wider area and increase the potential public health

hazards.
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The Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA),

Public Law 95-604, authorizes the U.S. Department of Energy (DOE) to per-

form remedial action at the Grand Junction tailings site (as well as at

many other sites) to reduce the potential public health impacts from the

residual radioactivity remaining in the pile. The U.S. Environmental

Protection Agency (EPA) promulgated standards (40 CFR Part 192) for this

remedial action. The U.S. Nuclear Regulatory Commission (NRC) and State

of Colorado will concur in the selection of a remedial action alternative

and the NRC will issue a license for the long-term surveillance and main-

tenance of the site.

1.2 DESCRIPTION OF ALTERNATIVES

The alternatives addressed in this EIS include taking no action to-

ward remedial action, stabilizing the tailings at the Grand Junction site,

and relocating the tailings to one of two alternate disposal sites (Cheney

Reservoir or Two Road) outside of Grand Junction. In addition, for the

two relocation alternatives, two methods of transportation (truck, and

train and truck) are addressed. All of the alternatives, except no ac-

tion, include remedial action at the State Repository adjacent to the

Grand Junction site and remedial action at the vicinity properties. There-
fore, the following alternatives are addressed in this EIS.

Alternative 1 No action.

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Stabilization at the Grand Junction site.

Disposal at the Cheney Reservoir site with truck trans-

port.

Disposal at the Cheney Reservoir site with train and

truck transport.

Disposal at the Two Road site with truck transport.

Disposal at the Two Road site with train and truck trans-
port.

The Cheney Reservoir site is located 18 miles southeast of the Grand
Junction site and the Two Road site is located 33 miles northwest of the
Grand Junction site. Figure 1.3 shows the locations of the three poten-
tial disposal sites. The following is a description of each alternative.

Alternative 1: no action

This alternative consists of taking no steps toward remedial action
at the tailings site or the vicinity properties. The tailings pile and vi-
cinity properties would remain in their present condition and would be sub-
ject to dispersion by wind and water erosion and unauthorized removal by
man. The selection of this alternative would not be consistent with the
intent of Congress in UMTRCA (PL95-604) and would not result in DOE'S com-
pliance with the EPA standards (40 CFR Part 192).
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Alternative 2: stabilization at the Grand Junction site

Under this alternative, the tailings and other contaminated material

would be stabilized at their present location adjacent to the city of

Grand Junction. The tailings and contaminated alluvium beneath the tail-

ings would be excavated and stockpiled. A subbase consisting of a fill

layer, a capillary break layer, and a low-permeability layer would be con-

structed. The tailings and other contaminated material (including the ma-

terial from remedial action at vicinity properties and the State Reposi-

tory adjacent to the Grand Junction site) would be placed on the subbase.

The tailings and contaminated material would be covered with an earth

radon barrier and an erosion protection layer of small rock. All sides of

the pile would be covered with rock armoring (large boulders) to protect

against the erosional forces of flooding in the Colorado River. All areas

not occupieo by the stabilized tailings would be recontoured and revege-
tated .

Alternative 3: disposal at the Cheney Reservoir site with truck trans-
port - the preferred alternative

Under this alternative, the tailings and other contaminated material
would be relocated to the Cheney Reservoir site located 18 miles southeast
of the Grand Junction site. A pit averaging 14 feet in depth would be ex-
cavated at the Cheney Reservoir site and a low-permeability layer would be

constructed in the bottom of the pit. The tailings and other contaminated
material (including material from remedial action at vicinity properties
and the State Repository adjacent to the Grand Junction site) would be re-
located by truck to the Cheney Reservoir site and placed on the low-
permeability layer. The truck haul routes would be determined during the
preparation of final engineering designs; however, the following haul
route was used for the preparation of this EIS. Trucks leaving the Grand
Junction site loaded with tailings and other contaminated material would
travel north on 15th Street to D Road, east to 32 Road (Route 146), south
to U.S. Highway 50, south to the Cheney Reservoir access road (to be con-
structed), and southeast to the Cheney Reservoir site. Trucks returning
to the Grand Junction site would travel northwest on the Cheney Reservoir
access road to U.S. Highway 50, north to Noland Avenue, east to 7th
Street, south to Struthers Avenue, and east to the processing site.

The tailings and contaminated material would be covered with an earth
radon barrier and an erosion protection layer of small rock. After remov-
al of the tailings and other contaminated material, the Grand Junction
site would be recontoured and revegetated.

Alternative 4: disposal at the Cheney Reservoir site with train and
truck transport

This alternative is the same as Alternative 3 except that the tail-
ings and other contaminated material would be transported partially by
train and partially by truck.

Under this alternative, the tailings and contaminated material would
be loaded onto a train at the Grand Junction site and transported south-
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east to Whitewater, where the tailings would be loaded onto trucks and

transported south on U.S. Highway 50 to the Cheney Reservoir access road

(to be constructed) and southeast to the Cheney Reservoir site approximate-
ly two miles. One trainload of tailings and contaminated material would
be transported each day. All other aspects of this alternative are identi-

cal to Alternative 3.

Alternative 5: disposal at the Two Road site with truck transport

Under this alternative, the tailings and other contaminated material

would be relocated to the Two Road site, located 33 miles northwest of the

Grand Junction site. A pit, averaging nine feet in depth, would be exca-
vated at the Two Road site and a low-permeability layer would be construct-
ed in the bottom of the pit. The tailings and other contaminated material
(including material from remedial action at vicinity properties and the

State Repository adjacent to the Grand Junction site) would be relocated
by truck to the Two Road site and placed on the low-permeability layer.

The truck haul routes would be determined during the preparation of final

engineering designs; however, the following haul route was used for the

preparation of this EIS. Trucks leaving the Grand Junction site loaded
with tailings would travel west on Struthers Avenue to 9th Street, north

to Ute Avenue, west to 1st Street (U.S. Highway 50), northwest to U.S.

Interstate 70, west to U.S. Highway 6 & 50 at Mack, west to Two Road and

north to the Two Road site. Trucks would return to the Grand Junction
site by the same route, except they would travel east on Pitkin Avenue
rather than Ute Avenue.

The tailings and contaminated material would be covered with an earth
radon barrier and an erosion protection layer of small rock. After remov-
al of the tailings and other contaminated material, the Grand Junction
site would be recontoured and revegetated.

Alternative 6: disposal at the Two Road site with train and truck trans-

port

This alternative is the same as Alternative 5 except that the tail-
ings and contaminated material would be transported partially by train and

parti al ly by truck

.

Under this alternative, the tailings and contaminated material would
be loaded onto a train at Grand Junction and transported to Mack where the

tailings would be loaded onto trucks and transported west on U.S. Highway
6 & 50 to Two Road and north to the Two Road site approximately 3.4 miles.
One trainload of tailings and contaminated material would be transported
each day. All other aspects of the alternative are identical to Alterna-
tive 5.

Remedial action at vicinity properties

All of the alternatives, except no action, include remedial action at

an estimated 3465 vicinity properties in Mesa County.

/
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Remedial action at vicinity properties would proceed at an accelerat-

ed pace beginning in 1986. Sites with elevated radiation levels would be

surveyed and appropriate data collected to determine if they are eligible

for inclusion on the list of properties requiring remedial action. The

contaminated material would be excavated or otherwise removed (with the

consent of the property owner) and transported by trucks to temporary stor-

age at the State Repository adjacent to the Grand Junction site. The con-

taminated material would be added to and stabilized with the Grand

Junction tailings pile. The disturbed areas at the vicinity properties
would be restored to approximately their pre-remedial action condition.

Potential for co-disposal with DOE Grand Junction Area Office waste

All of the alternatives, except no action, include the cumulative
potential impacts from the co-disposal of the uranium mill tailings wastes
which now reside approximately two miles southwest of the Grand Junction
mill site at the DOE Grand Junction Area Office (GJAO). The 80,000 cy of
tailings wastes (similar to wastes from the Grand Junction mill site )

would be relocated to the site selected for disposal of the Grand Junction
UMTRA Project tailings. There, the GJAO wastes would be added to the

embankment, and covered with the earthern radon barrier and erosion protec-
tion layer described for Alternatives 2 through 6. At this time it is not

clear whether the GJAO wastes will be subject to RCRA requi rements. The

DOE is preparing a separate environmental assessment of this remedial
action.

1.3 THE AFFECTED ENVIRONMENT

The Grand Junction site and the two alternate disposal sites are in

Mesa County, in western Colorado. The Grand Junction site is adjacent to

the Colorado River and the city of Grand Junction, which is the largest
city in western Colorado and the county seat. This area of Colorado is

semiarid, with only about eight inches of precipitation per year, which in-

cludes about 27 inches of snow. Temperatures above 100®F or below 0°F
are rare, and sunny days usually predominate in all seasons. Winds are
most frequently from the southeast or to a lesser extent from the north-
west, with an average speed of about eight miles per hour. The region has
wel 1 -devel oped railroad and highway systems. The railroad system includes
a spur into the Grand Junction site and lines near the alternate sites.
Interstate 70 and U.S. Highway 6 & 50 are the major highways connecting
Grand Junction with the Two Road site. U.S. Highway 50 is the highway
that could be used to transport tailings to the Cheney Reservoir site.

The Grand Junction site is adjacent to the city of Grand Junction ana
the Colorado River, and south of the tracks of the Denver and Rio Grande
Western Railroad. The area around the site is used primarily for industri-
al purposes but some small residential areas are also nearby. The site
lies on unconsolidated alluvial deposits which are underlain by the Mancos
Shale. The alluvial deposits contain ground water which may rise into the
tailings during periods of high flow in the Colorado River.

The Cheney Reservoir site is approximately 18 miles southeast of
Grand Junction and five miles southeast of the community of Whitewater.
The site lies between Grand Mesa and the Gunnison River along U.S. Highway
50, which connects Grand Junction with the town of Delta. The site is on
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Federal land administered by the BLM. The site is used primarily for low-
density grazing. An electric power transmission line crosses the site and
another line occurs east of the site. The area about one mile north of
the site, along Kannah Creek, is intensely farmed. There is one existing
oil and gas lease on the site.

Privately owned land lies to the north, west, and south of the site.
The terrain at the site is very flat and the area is sparsely covered with
grasses and shrubs. The site lies on 23 to 42 feet of alluvium which is

underlain by the Mancos Shale. A very small amount of unconfined, near-
surface ground water occurs at the site.

The Two Road site is approximately 33 miles northwest of Grand
Junction and 10 miles west of the community of Mack. The site is in Grand
Valley, two miles east of the Utah/Colorado border. The site is on
Federal land administered by the BLM and is used for low-density grazing.
There are a number of oil and gas leases on the site. Privately owned
land lies approximately three miles to the south. The terrain at the site
is very flat and the area is sparsely covered with grasses. The site lies
on 10 to 20 feet of alluvium which is underlain by the Mancos Shale. No

near-surface ground water occurs at the site and no major drainages occur
near the site.

1.4 SUMMARY OF IMPACTS

The impacts of each remedial action alternative and of remedial ac-
tion at the vicinity properties are summarized in Table 1.1. All of the
alternatives, except no action, include remedial action at the vicinity
properties so the impacts in Table 1.1 for the vicinity properties must be
added to the impacts of the alternatives to obtain an understanding of the

total project-related impacts.

The impacts presented in this EIS are based on conservative assump-
tions and impact assessment procedures and thereby represent a realistic
upper limit on the severity of the impacts that may occur. The actual im-

pacts that would occur would probably be less severe than those identified
in this section and elsewhere. The appendices to this EIS and Section 5.0

contain a description of the impact assessment assumptions and procedures.
The major impacts of each of the alternatives are described below.

It should be noted that each of the action alternatives was developed
using a three-year construction schedule for remedial action. The con-

struction schedule could be extended to four years, or longer, which would
decrease the intensity and increase the duration of many of the environmen-
tal impacts associated with the project. The primary environmental compo-

nents affected would be traffic volumes, level of employment, amount of

population increase, and air particulate concentrations. The impacts asso-

ciated with these environmental components would be reduced in intensity

by approximately 25 percent if the construction schedule was extended to

four years. Regardless of the construction schedule, the impacts present-

ed in this document represent a realistic upper limit.

The no action alternative would leave unchanged the existing unaccept-

able level of radiation exposure to people in and around Grand Junction

from both the tailings pile and 3465 vicinity properties. The tailings
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would continue to be subject to wind and water erosion which would result
in a continuously expanding area contaminated with radioactive wastes. In

addition, the 114 acres which comprise the tailings site and the State

Repository would be unavailable for industrial or recreational uses. This

alternative would not be consistent with the intent of Congress in UMTRCA

(PL95-604) and would not result in compliance with the ERA standards (4U

CFR Part 192).

Stabilization at the Grand Junction site would reduce radiation re-

leases to EPA standards. This alternative would prevent the use of 93

acres at the Grand Junction site from other productive land uses such as

industrial and recreational development. This alternative would cause
Federal and state 24-hour standards for the release of particulates (dust)

to be exceeded during construction activities at the Grand Junction site

and may cause Federal and state annual standards to be exceeded. Noise

generated by construction equipment would disturb residents living near

the site during the daytime. There would be a substantial increase in traf-

fic (prima 'ly trucks) on city streets around the Grand Junction site and

on 0 Road and State Highway 146 with an associated increase in traffic con-

gestion, accidents, and road maintenance. This alternative would cause a

substantial increase in direct employment and an increase in the popula-
tion of Grand Junction. The direct monetary costs of this alternative
would be $65.38 million.

Disposal at the Cheney Reservoir site with truck transport would re-

duce the radiation releases to EPA standards and stabilize the pile in a

relatively remote area. The 114 acres that comprise the Grand Junction
site would be decontaminated and released for other productive land uses.

Eighty acres at the Cheney Reservoir site, presently used for low-density
grazing, would be used for tailings disposal. This alternative would
cause Federal and state 24-hour standards for the release of particulates
to be exceeded during construction activities at both the Grand Junction
and Cheney Reservoir sites and may cause Federal and state annual stan-
dards to be exceeded. Noise generated by construction equipment would dis-
turb residents living near the Grand Junction site and along the transpor-
tation routes during the daytime. There would be a substantial increase
in traffic (primarily trucks) on city streets around the Grand Junction
site, on D Road, State Highway 146, and U.S. Highway 50 between Grand
Junction and the Cheney Reservoir site. An increase in traffic conges-
tion, accidents, and road maintenance would accompany the increase in

traffic. This alternative would cause a substantial increase in direct
employment and an increase in the population of Grand Junction. The
direct monetary costs of this alternative would be $56.30 million.

Disposal at Cheney Reservoir with train and truck transport would
have the same impact as disposal at Cheney Reservoir with truck transport
except that there would be a much smaller impact on traffic congestion, ac-
cidents, and road maintenance and a large increase in direct monetary
costs. The major increases in traffic would primarily occur on U.S. High-
way 50 between Whitewater and the Cheney Reservoir site. The direct mone-
tary costs would increase by 65 percent over disposal at the Cheney Reser-
voir site with truck transport.

Disposal at the Two Road site with truck transport would reduce the
radiation releases to EPA standards and stabilize the pile in a relatively
remote area. The 114 acres which comprise the Grand Junction site would

- 15 -



be decontaminated and released for other productive land uses. Eighty

acres at the Two Road site, presently used for low-density grazing, would
be used for tailings disposal. This alternative would cause Federal and

state 24-hour standards for the release of particulates to be exceeded dur-
ing construction activities at both the Grand Junction and Two Road sites

and may cause Federal and state annual standards to be exceeded. iNoise

generated by construction equipment would disturb residents living near

the Grand Junction site and along the transportation routes during the day-

time. There would be a substantial increase in traffic (primarily trucks)
on city streets around the Grand Junction site. Interstate 70 between
Grand Junction and Mack, and U.S. Highway 6 & 50 between Mack and the Two

Road site. An increase in traffic congestion, accidents, and road mainten-
ance would accompany the increase in traffic. This alternative would
cause a substantial increase in direct employment and an increase in the

population of Grand Junction. The direct monetary costs of this alterna-
tive would be $77.48 million.

Disposal at Two Road with train and truck transport would have the
same impacts as disposal at Two Road with truck transport except that
there would be a much smaller impact on traffic congestion, accidents, and
road maintenance and a large increase in direct monetary costs. The major
increases in traffic would primarily occur on U.S. Highway 6 & 50 between
Mack and the Two Road site. The direct monetary costs would increase by

38 percent over disposal at the Two Road site with truck transport.

All of the alternatives, except no action, include remedial action at

3465 vicinity properties. The primary impacts include disturbance of near-
by residents from noise, possible temporary relocation of some residents,
and possible temporary closing of some businesses. Although impacts on
ground-water quality may result from tailings around storm sewers, water
lines, and irrigation canals, these impacts will probably be minor and dif-
fuse. Remedial action at vicinity properties would cause a substantial in-
crease in direct and indirect employment and an increase in the population
of Grand Junction. The direct monetary costs would be $99.36 million.

- 16 -
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2.0
PURPOSE AND NEED

2.1

INTRODUCTION

In response to public concern over the potential public health haz-

ards associated with uranium mill tailings and the associated contaminated
material left abandoned or otherwise uncontrolled at inactive processing
sites throughout the United States, Congress passed the Uranium Mill

Tailings Radiation Control Act of 1978 (UMTRCA), Public Law 95-604, which
was enacted into law on November 8, 1978. In UMTRCA, Congress acknowl-
edged the potential health hazards associated with uranium mill tailings
and identified 24 sites that were in need of remedial action. The Grand
Junction site is one of these 24 sites.

The principal hazard associated with the tailings results from the

production of radon, a radioactive decay product of the radium contained
in the pile. Radon, a radioactive gas, can diffuse through the pile and

be released into the atmosphere where it and its radioactive decay prod-
ucts may be inhaled by humans. If the concentration of radon and its decay
products is high enough and the exposure time long enough, cancers may de-

velop in persons living and working near the pile. If the tailings are

not properly stabilized, erosion or human removal of the contaminated mate-
rials could spread the contamination over a much wider area and increase
the potential public health hazards.

Title I of UMTRCA authorizes the U.S. Department of Energy (DOE) to

enter into cooperative agreements with affected states and Indian tribes
to clean up those inactive sites contaminated with uranium mill tailings,
requires the Secretary of the DOE to designate sites to be cleaned up, re-
quires the U.S. Environmental Protection Agency (EPA) to promulgate stan-

dards for these sites, and defines the role of the U.S. Nuclear Regulatory
Commission (NRC).

Effective October 19, 1981, the DOE and the State of Colorado entered
into a cooperative agreement under UMTRCA. The cooperative agreement sets
forth the terms and conditions for the DOE and the state cooperative reme-
dial action efforts including the DOE'S development of a remedial action
plan (with the concurrence of the state), the preparation of an appropri-
ate environmental document, real estate responsibilities, and other
concerns

.

2.2

EPA STANDARDS

The EPA published an Environmental Impact Statement (EIS) (EPA 520/4-
82-013-2) on the development and impacts of the standards (40 CFR Part

192) and issued final standards (48 FR 590-604) on January 5, 1983, to be-

come effective on March 7, 1983. In developing these standards, EPA deter-
mined "that the primary objective for control of tailings should be isola-
tion and stabilization to prevent their misuse by man and dispersal by

natural forces" and that "a secondary objective should be to reduce the
radon emissions from the piles." A third objective should be "the elimina-
tion of significant exposure to gamma radiation from tailings piles."

- 19 -



On September 3, 1985, the United States Tenth Circuit Court of

Appeals set aside EPA's water protection standards, 40 CFR Part 192.20(a)

(2)-(3), and EPA has not yet reissued these standards. When EPA issues

revisions to the water protection standards, DOE will re-evaluate the

ground-water issues at the site to assure that the revised standards are

met. Performing remedial actions to stabilize the tailings prior to EPA

issuing new standards will not affect the measures that are ultimately
required to meet the revised water protection EPA standards.

Appendix A, EPA Standards, contains a detailed discussion of the

standards.

2.3 NRC LICENSING

All remedial actions performed under the UMTRCA must be performed in

accordance with EPA standards and with the concurrence of the NRC. The

NRC has not and does not intend to issue regulations applicable to the re-

medial actions at the inactive uranium processing sites but will issue li-

censes for the long-term surveillance and maintenance (including monitor-
ing) of the disposal site after the cleanup work is complete. These
licenses may require the DOE or other Federal agency having custody of the
site to perform such surveillance, maintenance, and contingency measures
as necessary to ensure continued compliance with the EPA standards.
Section 5.21 contains additional details on the surveillance and mainten-
ance of UMTRA Project sites.

- 20 -



3.0
ALTERNATIVES FOR THE REMEDIAL ACTION

3.1

INTRODUCTION
3.1.1

The Grand Junction tailings and vicinity properties

The Climax Uranium Company processed uranium and vanadium ore
at the Grand Junction mill site from June, 1951, to March, 1970.

The mill produced 2.2 million tons of tailings, of which approx-
imately 300,000 tons were removed and used as construction materi-
al and for landfill around Mesa County before the hazard associat-
ed with these materials was known. These properties are termed
"vicinity properties."

The contaminated area at the Grand Junction site covers ap-

proximately 114 acres as shown below.

0 Tailings pile - 57 acres.

0 Mill yard and ore
storage pad - 18 acres.

0 State Repository - 39 acres.

0 Total - 114 acres.

The State Repository, located adjacent to the east side of

the Grand Junction site, is used for temporary storage of the con-

taminated material obtained from remedial action at vicinity prop-

erties. Remedial action at the vicinity properties is presently
being conducted under the state-operated Grand Junction Remedial

Action Program (GJRAP) and under the UMTRA Project operated by the

U.S. Department of Energy (DOE).

The total volume of contaminated materials associated with

the Grand Junction site is estimated to be 3.1 million cubic

yards, as shown below.

Item

Tai 1 i ngs.

Contaminated alluvium
beneath the tailings.

Other contaminated
materials (including
material at vicinity
properties, the State

Repository, mill site,

evaporation ponds, and

building rubble)

.

Total

Volume in cubic yards

1.80 mi 1 li on

0.38 mi 1 1 io

n

0. 92 mi 1 1 ion

3.10 million
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Contamination exists in the materials listed below to the av-

erage depths indicated:

0 Alluvium beneath the tailings - 4.5 feet.

0 Soils in the former mill yard - five feet.

0 Soils in the former evaporation ponds - one foot.

0 Soils at the former ore pad - 1.5 feet.

0 Vicinity properties material at the

State Repository - 10.5 feet.

The tailings consist of finely ground ore residues (80 per-

cent sands, the coarser fraction left after milling, and 20 per-

cent slimes) and the chemicals used to process the ore. Roughly

rectangular, the tailings pile measures about 1000 feet along its

western and eastern boundaries and 2500 feet along its northern

and southern boundaries. The western end of the pile is almost

flat; the eastern end is shaped like a cone that rises about 30

feet above the western part of the pile. The bottom of the pile

is three to six feet above the average level of the Colorado
River.

Shortly after the mill was shut down, efforts were made to

stabilize the pile. Much of the concrete and brick from the demol-
ished mill buildings was placed as riprap along the river. The

rest was placed on the settling ponds, which were then contoured
with an estimated 174,000 tons of tailings transferred from the

tailings pile. The tailings pile was covered to a minimum thick-
ness of six inches with 87,000 cubic yards of soil. The pile was
revegetated and irrigated for some time; however, little vegeta-
tion exists now. The entire tailings area is fenced to control
access.

Approximately 6905 properties in Mesa County have been found
to possibly have elevated levels of radiation. Of these, it is es-
timated that 3465 will be formally included on the vicinity proper-
ty list and thereby require remedial action. It is estimated that
the other properties will not be included on the vicinity property
list because their levels of radiation will be within UMTRA
Project standards (Appendix A, EPA Standards) or because the el-
evated levels of radiation at these properties are not due to the
Grand Junction tailings. Remedial action is being performed at vi-
cinity properties under the state-operated Grand Junction Remedial
Action Program (GJRAP), the DOE-operated UMTRA Project, and by in-
dividual property owners. Approximately 200 vicinity properties
have already been decontaminated and an additional 3465 properties
would be decontaminated during remedial action of the Grand
Junction tailings pile. An environmental report was prepared in
1982 to assess the impacts of remedial action at these vicinity
properties and an environmental assessment has been prepared to ad-
dress the impacts of those vicinity properties that would be decon-
taminated prior to remedial action at the Grand Junction tailings
pile (DOE, 1986).
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3.1.2 Alternatives addressed

The alternatives addressed in this document include taking no

action toward remedial action, stabilizing the tailings at the

Grand Junction site, and relocating the tailings to one of two al-

ternate disposal sites (Cheney Reservoir or Two Road) outside of

Grand Junction. In. addition, for the two relocation alternatives,
two methods of transportation (truck, and train and truck) are ad-

dressed. Therefore, the following alternatives are addressed in

this EIS.

Alternative 1 No action.

Alternative 2 Stabilization at the Grand Junction site.

Alternative 3 Disposal at the Cheney Reservoir site with truck
transport.

Alternative 4 Disposal at the Cheney Reservoir site with train

and truck transport.

Alternative 5 Disposal at the Two Road site with truck trans-
port.

Alternative 6 Disposal at the Two Road site with train and truck

transport.

The Cheney Reservoir site is located 18 miles southeast of

the Grand Junction site and the Two Road site is located 33 miles
northwest of the Grand Junction site. Figure 1.3 shows the loca-
tion of the three potential disposal sites. All of the alterna-
tives, except no action, include remedial action at the State
Repository adjacent to the Grand Junction site and remedial action
at the vicinity properties.

It should be noted that each of the action alternatives was
developed using a three-year construction schedule for remedial ac-
tion. The construction schedule could be extended to four years,
or longer, which would decrease the intensity and increase the du-
ration of many of the environmental impacts associated with the
project. The primary environmental components affected would be

traffic volumes, level of employment, amount of population in-

crease, and air particulate concentrations. The impacts associat-
ed with these environmental components would be reduced in inten-
sity by approximately 25 percent if the construction schedule was
extended to four years. Regardless of the construction schedule,
the impacts presented in this document represent a realistic upper
limit.

3.2 DESCRIPTION OF ALTERNATIVES

3.2.1 Background

All of the alternatives, except no action, have been designed
to comply with the EPA standards shown in Appendix A, EPA Stan-
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dards. Consistent with these standards, the following major

design objectives have been established:

0 Reduce the average radon flux from the site to levels con-

sistent with ERA standards.

0 Design controls to be effective for up to 1000 years to

the extent reasonably achievable, and, in any case, for at

least 200 years.

0 Ensure that existing or anticipated beneficial uses of

ground and surface waters are not adversely affected.

0 Reduce contaminant levels (radium-226) in areas releaseo
for unrestricted use to levels consistent with ERA stan-

dards.

0 Reduce radiation levels in habitable buildings to levels

consistent with ERA standards.

0 Minimize the land area to be occupied by the stabilized
tai 1 i ngs

.

0 Rrovide flood protection, runoff and sediment control, and

treatment of waste water as required.

0 Prevent inadvertent human intrusion into the stabilized
tailings.

0 Minimize animal burrowing and root penetration into the
stabilized tailings.

0 Protect against releases of contaminants from the site dur-
ing construction.

0 Minimize areas disturbed during construction and minimize
human exposure to contaminated materials.

Appendix B, Engineering Designs, and Sections 3.2.2 througfi

3.2.9 of this chapter contain additional details on the remedial
action designs. Appendix C, Alternatives Eliminated from Detailed
Study, and Section 3.3 of this chapter describe how the alternate
sites were selected.

3.2.2 Alternative 1: no action

This alternative consists of taking no steps toward remedial
action at the tailings site or the vicinity properties. The tail-
ings pile and vicinity properties would remain in their present lo-
cation and the contaminated materials would be subject to disper-
sion by wind and water erosion and unauthorized removal by man.
The selection of this alternative would not be consistent with the
intent of Congress in UMTRCA (PL95-604) and would not result in

DOE'S compliance with the ERA standards (40 CFR Part 192).
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In order to demonstrate the potential hazards associated with
the tailings and therefore the need to perform remedial action, an
intruder analysis was performed to define the potential severity
of the hazard associated with the tailings and the need to re-
strict access to the stabilized tailings. If a person were to
build a home on the tailings pile, raise all his food on the pile,

and consume contaminated water from beneath the pile, that person
would have a 20 percent chance of dying from cancer during a 70-

year lifetime as a result of radioactivity in the tailings. Addi-
tional details on the risk assessment are contained in Appendix I,

Radiation Health Effects.

3.2.3 Alternative 2: stabilization at the Grand Junction site

Introduction

Under this alternative, the tailings and other contaminated
material would be stabilized at their present location adjacent to
the city of Grand Junction. The tailings and contaminated or
structurally unstable alluvium beneath the tailings would be exca-
vated and stockpiled. A subbase consisting of a fill layer, a cap-
illary break layer, and a low-permeability layer would be con-
structed. The tailings and other contaminated material (includ-
ing the material from remedial action at vicinity properties and

the State Repository adjacent to the Grand Junction site) would be

placed on the subbase. The tailings and contaminated material

would be covered with an earth radon barrier and an erosion protec-
tion layer of small rock. All sides of the pile would be covered
with rock armoring (large boulders) to protect against the erosion-
al forces of flooding in the Colorado River. All areas not occupi-
ed by the stabilized tailings would be recontoured and revegetat-
ed. All vicinity properties which meet the DOE inclusion require-

ments would be cleaned up. Appendix B, Engineering Designs, con-

tains additional details on the remedial action design. Appendix

L, Vicinity Property Report, and Section 3.2.9 contain additional

information on remedial action at the vicinity properties.

Major construction activities

This alternative would require the following major construc-

tion activities:

At the Grand Junction site

0 Construction of waste-water retention basins (evaporation

ponds) to protect against release of contaminants from the site

during remedial action.

0 Installation of temporary security fencing.
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0 Construction of drainage control measures to direct all generat-

ed waste-water and storm-water runoff to the retention basins

during construction activities.

0 Implementation of measures to control erosion and sedimentation

from disturbed areas during construction.

0 Installation and operation of a waste-water treatment facility
(if necessary) at the Grand Junction processing site to protect

against inadvertent release of contaminants during construc-

tion.

0 Protection (or relocation) of surface or subsurface utilities

at the Grand Junction site during construction.

0 Installation of sheet-piling (if necessary) along the south and

portions of the southwest and southeast perimeters of the exist-
ing pile to retard surface flows from the Colorado River and

ground-water intrusion during excavation.

0 Installation of soldier piling along the northern site perim-
eter to facilitate excavation of contaminated material adjacent
to the site boundary.

0 Excavation and stockpiling of tailings and contaminated alluvi-
al materi al

.

0 Excavation of any low strength foundation material beneath the
tailings and replacement with compacted, coarser grained fill.

0 Construction of the tailings subbase, including fill layer, cap-
illary break layer, low-permeability layer, and below-grade
rock armor layer. Borrow material needed for the construction
of the subbase, radon barrier, and erosion protection barrier
would be obtained from existing borrow sites near the Grand
Junction site and a new borrow site in Unaweep Canyon (Section
3 . 2 . 8 ).

0 Replacement of tailings and contaminated alluvium over the low-
permeability layer.

0 Relocation to the tailings embankment area of site tailings and
other contaminated materials (including State Repository and vi-
cinity property material).

0 Disposal of waste-water retention basin and temporary drainage
ditch sediments in the embankment.

0 Construction of a final cover system over the tailings and con-
taminated material to inhibit water infiltration and radon
exhalation.

0 Placement of rock to inhibit intrusion by burrowing animals and
to provide erosion protection of the embankment, with final
grading to provide suitable drainage control.
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0 Placement of a rock armor layer over the embankment to protect
the pile from the effects of a Probable Maximum Flood (PMF) of

the Colorado River.

0 Restoration of excavated areas with backfill and vegetation.

0 Installation of permanent barriers and warning signs to discour-

age inadvertent human intrusion.

At the 32 and Cs borrow site (see Section 3.2.8, Borrow sites)

0 Excavation of erosion protection and cover material and loading
onto trucks.

0 Relocation of borrow material to the Grand Junction processing
si te.

At the Unaweep Canyon borrow site (see Section 3.2.8, Borrow
sites)

0 Excavation of rock armor material by traditional drill and

blast methods and loading onto trucks.

0 Relocation of borrow material to the Grand Junction processing
si te.

0 Reclamation of the site according to applicable requirements.

Major design considerations

The major design considerations include providing for the con-

trol of radon emissions, long-term stability, and ground-water pro-
tection. These considerations are discussed below and additional
details are contained in Appendix B, Engineering Designs, Appendix
F, Hydrology Report, and Appendix I, Radiation Health Effects.

Radon emissions from the stabilized pile would be controlled
by the construction of a compacted earth barrier over the tailings
and other contaminated materials. The radon emissions would meet
EPA standards. The thickness of the earth barrier was estimated
using data on the distribution of radium in the tailings pile, da-
ta on the physical properties of the earth cover material, and a

computer model (RAECOM). A f i ve-foot-th ick cover was assumed for

use in this EIS. This thickness could be reduced, and still meet
EPA standards, by placing lesser contaminated material on top of

the tailings prior to the placement of the radon barrier or by the
selection of other material as a source of the radon cover.

The principal features affecting the long-term stability of
the stabilized pile include erosion from a major rainfall event,
flooding, river meander, and slope stability. The pile has been
designed to withstand the erosive forces of a Probable Maximum
Precipitation (PMP) through the construction of a two-foot-thick
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rock cover over the stabilized pile and contouring the pile with a

maximum of four percent slopes on the top of the pile and 20 per-

cent slopes on the sides of the pile.

The stabilized pile would be protected against erosion during

flooding or by river meander by the construction of a six-foot-

thick layer of rock armoring around all sides of the pile. The

rock would have a mean diameter of 20 to 30 inches. The armoring
would extend from a point below the calculated level of maximuni

scour that would occur during a Probable Maximum Flood (PMF) to

above the estimated maximum water level during a PMF.

Protection against slope failure would be provided by excavat-
ing and removing the low strength material beneath the tailings
and by constructing the tailings embankment with gentle slopes as

described above. The stabilized pile would not fail during a Maxi-
mum Credible Earthquake (MCE).

Protection of the ground water would be provided by excavat-
ing the tailings and contaminated material beneath the tailings
and placing a layer of fill material to provide a base for the

tailings that is above the ground-water level. A capillary break
layer would be constructed on top of the fill layer to prevent the
upward migration of ground water. A low-permeability layer woulo
be constructed on top of the capillary break layer to inhibit the
downward migration of contaminated water from the tailings. In ad-
dition, the compacted radon barrier that would be placed over the
tailings would inhibit the infiltration of rainfall and runoff
through the tailings pile.

Construction estimates and schedule

This alternative would require an estimated 33 months to com-
plete. Employment would reach an estimated maximum of approximate-
ly 185 persons in the ninth month of the project and would average
approximately 125 persons over the life of the project.

The project would consume an estimated 3.247 million gallons
of fuel, 1.768 million kwh of electricity, and 66.41 million gal-
lons of water.

This alternative would cost an estimated $65. 38 mi 1 1 i on . The
costs of property acquisition, engineering designs, overall pro-
ject management, remedial action at vicinity properties, and long-
term surveillance and maintenance are not included in these costs.

Appendix B, Engineering Designs, contains additional details
on the construction estimates and costs for this alternative, and
Section 3.2.9 contains construction estimates and costs for remedi-
al action at the vicinity properties.
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Description of final condit ion

The stabilized tailings pile would be roughly rectangular in

shape with a pointed east end (Figure 3.1). The pile would cover
approximately 72 acres. The final restricted area, within the se-
curity fence, would encompass approximately 93 acres. The stabi-
lized pile would be covered with an approximately five-foot-thick
earth cover. The stabilized pile would have maximum sideslopes of

20 percent (5 horizontal to 1 vertical) and the top would be gent-
ly sloped (a maximum of four percent) toward the river (Figure
3.2). The entire embankment would be covered with a two-foot lay-
er (including filter layers) of graded rock for erosion protec-
tion. The final stabilized pile would be a maximum of 55 feet
above the terrain on the north side of the stabilized tailings.

An erosion protection barrier would tie into a rock armor
wall around the base of the tailings. An unpaved access road
would be constructed around the base of the pile on top of the
rock armoring, and a drainage ditch would be constructed around
the outside edge of the rock armoring on the east, west, and north
sides of the pile. The ditch would divert surface-water runoff
around and away from the pile. A security fence with locked gates
and warning signs would enclose the pile, access road, and drain-
age ditch.

The remaining areas at the Grand Junction site would be re-

stored with uncontaminated fill to conform with the surrounding
terrain, graded to promote drainage, and revegetated. The 93

acres comprising the stabilized tailings would be permanently re-

stricted from any other uses. The remaining 21 acres of the pres-
ent site would be released for any uses consistent with local land
use plans.

All vicinity properties which meet DOE inclusion requirements
would be cleaned up (Section 3.2.9) and the contaminated material
would be added to the tailings pile.

3.2.4 Alternative 3: disposal at the Cheney Reservoir site with truck
transport - the preferred alternative

Introduction

Under this alternative, the tailings and other contaminated
material would be relocated to the Cheney Reservoir site, located
18 miles southeast of the Grand Junction site. A pit averaging 14

feet in depth would be excavated at the Cheney Reservoir site and

a low-permeability layer would be constructed in the bottom of the

pit. The tailings and other contaminated material (including mate-

rial from remedial action at vicinity properties and the State

Repository adjacent to the Grand Junction site) would be relocated

by truck to the Cheney Reservoir site and placed on the low-

permeability layer.

The truck haul routes would be determined during the prepara-

tion of final engineering designs; however, the following haul
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route was used for the preparation of this EIS. Trucks leaving

the Grand Junction site loaded with tailings and other contaminat-

ed material would travel north on 15th Street to D Road, east to

32 Road (Route 146), south to U.S. Highway 50, south to the Cheney

Reservoir access road (to be constructed), and southeast to the

Cheney Reservoir site. Trucks returning to the Grand Junction

site would travel northwest on the Cheney Reservoir access road to

U.S. Highway 50, north to Noland Avenue, east to 7th Street, south

to Struthers Avenue, and east to the processing site.

The tailings and contaminated material would be covered with

an earth radon barrier and an erosion protection layer of small

rock. After removal of the tailings and other contaminated materi-

al, the Grand Junction site would be recontoured and revegetated.
All vicinity properties which meet the DOE inclusion requirements
would be cleaned up.

Appendix B, Engineering Designs, contains additional details

on the remedial action design. Appendix L, Vicinity Property
Report, and Section 3.2.9 contain additional information on remedi-
al action at the vicinity properties.

Major construction activities

This alternative would require the following major construc-
tion activities.

At both the Grand Junction and Cheney Reservoir sites

0 Construction of waste-water retention basins at both sites to
protect against release of contaminants during remedial action.

0 Installation of temporary security fencing at both sites.

0 Construction of drainage control measures to direct generated
waste-water and storm-water runoff to the retention basins dur-
ing construction activities.

0 All borrow material needed for this alternative would be ob-
tained from the Cheney Reservoir site.

At the Grand Junction site

0 Installation of sheet-piling (if necessary) along the south ana
portions of the southwest and southeast perimeters of the exist-
ing pile to retard surface flows from the Colorado River and
ground-water intrusion during excavation.

0 Implementation of measures to control erosion and sedimentation
from disturbed areas during construction.
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0 Installation and operation of a waste-water treatment facility
(if necessary) at the Grand Junction processing site to treat
contaminated water prior to discharge into the Colorado River.

0 Protection (or relocation) of surface or subsurface utilities
at the Grand Junction site during construction.

. 0 Construction of a truck wash station.

0 Upgrading and construction of the haul route, where required.

0 Excavation and loading of tailings and other contaminated mate-
rial onto trucks.

0 Restoration of excavated areas at the Grand Junction site.

0 Revegetation of disturbed areas at the Grand Junction site.

At the Cheney Reservoir site

0 Construction of an access road from U.S. Highway 50 to the
Cheney Reservoir site (approximately four miles).

0 Upgrading of selected portions of the haul route to reduce traf-
fic impacts.

0 Construction of a truck wash station.

0 Excavation of materials at the Cheney Reservoir site and prep-
aration of the low-permeability soil layer.

0 Relocation of the tailings and other contaminated material to
the Cheney Reservoir site.

0 Construction of the tailings embankment.

0 Construction of the final cover system over the tailings to in-

hibit water infiltration, radon exhalation, and wind and water
erosion.

0 Restoration of borrow areas at the Cheney Reservoir site.

0 Revegetation of disturbed areas not included in the stabilized
pile at the Cheney Reservoir site.

Major design considerations

The major design considerations include providing for the con-
trol of radon emissions, long-term stability, and ground-water pro-

tection. These considerations are discussed below and additional
details are contained in Appendix B, Engineering Designs, Appendix
F, Hydrology Report, and Appendix I, Radiation Health Effects.
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Radon emissions from the stabilized pile would be controlled

by the construction of a compacted earth barrier over the tailings

and other contaminated materials. The radon emissions would meet

ERA standards. The thickness of the earth barrier was estimated

using data on the distribution of radium in the tai li ngs pi 1 e, da-

ta on the physical properties of the earth cover material, and a

computer model (RAECOM). A five-foot-thick cover was assumed for

use in this EIS. This thickness could be reduced, and still meet

ERA standards, by placing lesser contaminated material on top of

the tailings prior to the placement of the radon barrier or by the

selection of other material as a source of the radon cover.

The principal features affecting the long-term stability of

the stabilized pile include erosion from a major rainfall event,

flooding, and slope stability. The pile has been designed to with-

stand the erosive forces of a RMR through the construction of a

two-foot-thick rock cover over the stabilized pile and contouring

the pile with a maximum of four percent slopes on the top of the

pile and 20 percent slopes on the sides of the pile.

Although the pile would not be near any major drainages,

sheet flow resulting from a RMR event could damage the pile if it

were not protected. In order to protect the pile against erosion

during a RMR event, drainage ditches would be constructed to di-

rect water away from the stabilized pile.

Rrotection against slope failure would be provided by con-
structing the stabilized pile partially below grade and by con-

structing the tailings embankment with gentle slopes as described
above. The stabilized pile would not fail during a MCE.

Rrotection of the ground water would be provided by the con-
struction of a low-permeability layer at the bottom of the tail-
ings pile to inhibit the downward migration of contaminated water
from the tailings. In addition, the radon barrier that would be

placed over the tailings would inhibit infiltration of rainfall
and runoff through the tailings pile.

Construction estimates and schedule

This alternative would require an estimated 34 months to com-
plete. Employment would reach an estimated maximum of approximate-
ly 146 persons in the thirty-second month of the project and would
average approximately 128 persons over the life of the project.

The project would consume an estimated 4.948 million gallons
of fuel, 1.323 million kwh of electricity, and 72.548 million gal-
lons of water.

This alternative would cost an estimated $56.30 million. The
costs of property acquisition, engineering designs, overall pro-
ject management, remedial action at vicinity properties, and long-
term surveillance and maintenance are not included in these costs.
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Appendix B, Engineering Designs, contains additional details
on the construction estimates and costs for this alternative and

Section 3.2.9 contains construction estimates and costs for remedi-
al action at the vicinity properties.

Description of final condition

The stabilized tailings embankment would cover an area of ap-

proximately 62 acres and the entire disposal area would cover ap-

proximately 80 acres (Figure 3.3). The below-grade excavation of
the disposal area would extend to an average depth of 14 feet.

The tailings and contaminated material would be covered with an ap-

proximately five-foot-thick, compacted, earth cover. The stabi-
lized tailings pile would have maximum sideslopes of 20 percent (5

horizontal to 1 vertical) and topslopes of four percent (Figure
3.4). The entire embankment would be covered with a two-foot-
thick layer (including filter layers) of graded rock for erosion
protection. The final stabilized pile would be a maximum of 35

feet above the surrounding terrain.

A rock erosion barrier would tie into an unpaved access road

which would loop the toe of the stabilized tailings embankment.
Drainage ditches adjacent to the pile and an interceptor ditch up-

stream of the pile would divert surface runoff around and away
from the pile. Monuments would be established at set intervals
designating the embankment as Federally-owned property.

After completion of the stabilized tailings pile at the dis-

posal site and decontamination of the former mill site, the dis-
turbed areas at each site (as required) would be restored with
uncontaminated fill to a level compatible with the surrounding ter-
rain, graded to promote drainage, and revegetated. The DOE would
work with local officials to incorporate cost-effective measures
into the reclamation of the 114-acre decontaminated Grand Junction
site which are consistent with the long-term land use plan for the
site as a recreation area. The 80 acres comprising the Cheney
Reservoir site would be permanently restricted from any other
uses

.

All vicinity properties which meet DOE inclusion requirements
would be cleaned up (Section 3.2.9).

3.2.5 Alternative 4; disposal at the Cheney Reservoir site with train
and truck transport

Introduction

This alternative is the same as Alternative 3 except that the
tailings and other contaminated material would be transported par-
tially by train and partially by truck.

Under this alternative, the tailings and contaminated materi-
al would be loaded onto a train at the Grand Junction site and

transported southeast to Whitewater, where the tailings would be
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loaded onto trucks and transported south on U.S. Highway 50 to the

Cheney Reservoir access road (to be constructed) and southeast to

the Cheney Reservoir site. One trainload of tailings and contam-

inated material would be transported each day. All other aspects

of this alternative are identical to Alternative 3.

Major construction activities

This alternative would require the same major construction ac-

tivities as Alternative 3, with the following exceptions:

0 Construction of a railroad loadout spur at the Grand

Junction site.

0 Construction of a railroad spur and offloading facility at

Whitewater, Colorado.

0 Excavation and loading of tailings and other contaminated
material onto train cars.

0 Relocation of tailings and contaminated material from

train cars to trucks at Whitewater, Colorado.

Major design considerations

The major design considerations and the measures taken to ad-

dress these considerations would be the same as those described
for Alternative 3 in Section 3.2.4.

Construction estimates and schedule

This alternative would require an estimated 34 months to com-
plete. Employment would reach an estimated maximum of approximate-
ly 127 persons in the thirty- second month of the project and would
average approximately 112 persons over the life of the project.

The project would consume an estimated 5.147 million gallons
of fuel, 1.323 million kwh of electricity, and 73.105 million gal-
lons of water.

This alternative would cost an estimated $93.17 million. The
costs of property acquisition, engineering designs, overall pro-
ject management, remedial action at vicinity properties, and long-
term surveillance and maintenance are not included in these costs.

Appendix B, Engineering Designs, contains additional details
on the construction estimates and costs for this alternative and
Section 3.2.9 contains construction estimates and costs for remedi-
al action at the vicinity properties.
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Description of final condition

The final condition of the stabilized tailings would be the
same as those described for Alternative 3 in Section 3.2.4.

3.2.6 Alternative 5: disposal at the Two Road site with truck trans-
port

Introduction

Under this alternative, the tailings and other contaminated
material would be relocated to the Two Road site, located 33 miles
northwest of the Grand Junction site. A pit, averaging nine feet
in depth, would be excavated at the Two Road site and a low-perme-
ability layer would be constructed in the bottom of the pit. The
tailings and other contaminated material (including material from
remedial action at vicinity properties and the State Repository
adjacent to the Grand Junction site) would be relocated by truck
to the Two Road site and placed on the low-permeability layer.

The truck haul routes would be determined during the prepara-
tion of final engineering designs; however, the following haul

route was used for the preparation of this EIS. Trucks leaving
the Grand Junction site loaded with tailings would travel west on

Struthers Avenue to 9th Street, north to Ute Avenue, west to 1st

Street (U.S. Highway 50), northwest to U.S. Interstate 70, west to

U.S. Highway 6 & 50 at Mack, west to Tv/o Road, and north to the

Two Road site. Trucks would return to the Grand Junction site by

the same route, except they would travel east on Pitkin Avenue
rather than Ute Avenue.

The tailings and contaminated material would be covered with
an earth radon barrier and an erosion protection layer of small

rock. After removal of the tailings and other contaminated materi-
al, the Grand Junction site would be recontoured and revegetated.
All vicinity properties which meet the DOE inclusion requirements
would be cleaned up. Appendix B, Engineering Designs, contains ad-
ditional details on the remedial action design. Appendix L, Vici-
nity Property Report, and Section 3.2.9 contain additional informa-
tion on remedial action at the vicinity properties.

Major construction activities

This alternative would require the following major construc-
tion activities.

At both the Grand Junction and Two Road sites

0 Construction of waste-water retention basins at both sites to

protect against release of contaminants during remedial action.

0 Installation of temporary security fencing at both sites.
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0 Construction of drainage control measures to direct generated

waste-water and storm-water runoff to the retention basins dur-

ing construction activities.

At the Grand Junction site

0 Installation of sheet-piling (if necessary) along the south and

portions of the southwest and southeast perimeters of the exist-
ing pile to retard surface flows from the Colorado River and

ground-water intrusion during excavation.

0 Implementation of measures to control erosion and sedimentation
from disturbed areas during construction.

0 Installation and operation of a waste-water treatment facility
(if necessary) at the Grand Junction processing site to treat
contaminated water prior to discharge into the Colorado River.

0 Protection (or relocation) of surface or subsurface utilities
at the Grand Junction site during construction.

0 Construction of a truck wash station.

0 Upgrading and construction of the haul route, U.S. Highway 6 &
50 , where required.

0 Excavation and loading of tailings and other contaminated mate-
rial onto trucks.

0 Restoration of excavated areas at the Grand Junction site.

0 Revegetation of disturbed areas at the Grand Junction site.

At the Two Road site

0 Construction of an access road from Two Road to the Two Road
site (approximately 0.5 mile).

0 Upgrading selected portions of the haul route to reduce traffic
impacts.

0 Construction of a truck wash station.

0 Excavation of materials at the Two Road site and preparation of
the low-permeabi li ty soil layer.

0 Relocation of the tailings and other contaminated material to
the Two Road site.

0 Construction of the tailings embankment.

0 Construction of the final cover system over the tailings to in-
hibit water infiltration, radon exhalation, and wind and water
erosion.
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0 Revegetation of disturbed areas not included in the stabilized
pile at the Two Road site.

At the Fruita borrow site (see Section 3.2.8, Borrow sites)

0 Excavation of erosion protection material and loading onto
trucks.

0 Relocation of borrow material to the Two Road site.

Major design considerations

The major design considerations include providing for the con-
trol of radon emissions, long-term stability, and ground-water pro-
tection. These considerations are discussed below and additional
details are contained in Appendix B, Engineering Designs, Appendix
F, Hydrology Report, and Appendix I, Radiation Health Effects.

Radon emissions from the stabilized pile would be controlled
by the construction of a compacted earth barrier over the tailings
and other contaminated materials. The radon emissions would meet
ERA standards. The thickness of the earth barrier was determined
using data on the distribution of radium in the tailings pile, da-

ta on the physical properties of the earth cover material, and a

computer model (RAECOM). A five-foot-thick cover was assumed for

use in the EIS. This thickness could be reduced, and still meet

ERA standards, by placing lesser contaminated material on top of

the tailings prior to the placement of the radon barrier or by the

selection of other material as a source of the radon cover.

The principal features affecting the long-term stability of

the stabilized pile include erosion from a major rainfall event,

flooding, and slope stability. The pile has been designed to with-

stand the erosive forces of a RMR through the construction of a

two-foot-thick rock cover over the stabilized pile and contouring
the pile with a maximum of four percent slopes on the top of the

pile and 20 percent slopes on the sides of the pile.

Although the pile would not be near any major drainages,

sheet flow resulting from a RMR event could damage the pile if it

were not protected. In order to protect the pile against erosion
during a RMR event, drainage ditches would be constructed to di-

rect water away from the stabilized pile.

Rrotection against slope failure would be provided by con-

structing the stabilized pile partially below grade and by con-

structing the tailings embankment with gentle slopes as described

above. The stabilized pile would not fail during an MCE event.

Rrotection of the ground water would be provided by the con-

struction of a low-permeability layer as the bottom of the tail-

ings pile to inhibit the downward migration of contaminated water

from the tailings. In addition, the radon barrier that would be

placed over the tailings would inhibit infiltration of rainfall

and runoff through the tailings pile.
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Construction estimates and schedule

This alternative would require an estimated 34 months to com-

plete. Employment would reach an estimated maximum of approximate-

ly 147 persons in the thirty-second month of the project and would

average approximately 127 persons over the life of the project.

The project would consume an estimated 5.108 million gallons

of fuel, 1.365 million kwh of electricity, and 69.174 million gal-

lons of water.

This alternative would cost an estimated $77.48 million. The

costs of property acquisition, engineering designs, overall pro-

ject management, remedial action at vicinity properties, and long-

term surveillance and maintenance are not included in these costs.

Appendix B, Engineering Designs, contains additional details

on the construction estimates and costs for this alternative and

Section 3.2.9 contains construction estimates and costs for remedi-

al action at the vicinity properties.

Description of final condition

The stabilized tailings embankment would cover an area of ap-

proximately 62 acres and the entire disposal area would cover ap-

proximately 80 acres (Figure 3.5).

The below-grade excavation of the disposal area would extend
to an average depth of nine feet. The tailings and contaminated
material would be covered with an approximately five-foot-thick,
compacted, earth cover. The stabilized tailings pile would have
maximum sideslopes of 20 percent (5 horizontal to 1 vertical) and

topslopes of four percent (Figure 3.6). The entire embankment
would be covered with a two-foot-thick layer (including filter lay-
er) of graded rock for erosion protection. The final stabilized
pile would be a maximum of approximately 35 feet above the sur-
rounding terrain.

A rock erosion barrier would tie into an unpaved access road
which would loop the toe of the stabilized tailings embankment.
Drainage ditches adjacent to the pile would divert surface runoff
around and away from the pile. Monuments would be established at
set intervals designating the embankment as Federally-owned proper-
ty.

After completion of the stabilized tailings pile at the dis-
posal site and decontamination of the former mill site, the dis-
turbed areas at each site (as required) would be restored with
uncontaminated fill to a level compatible with the surrounding ter-
rain, graded to promote drainage, and revegetated. The DOE would
work with local officials to incorporate cost-effective measures
into the reclamation of the 114-acre decontaminated Grand Junction
site which are consistent with the long-term land use plans for
the site as a recreation area. The 80 acres comprising the Two
Road site would be permanently restricted from any other uses.
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All vicinity properties which meet DOE inclusion requirements
would be cleaned up (Section 3.2.9).

3.2.7 Alternative 6: disposal at the Two Road site with train and
truck transport

Introduction

This alternative is the same as Alternative 5 except that the
tailings and contaminated material would be transported partially
by train and partially by truck.

Under this alternative, the tailings and contaminated materi-
al would be loaded onto a train at Grand Junction and transported
to Mack where the tailings would be loaded onto trucks and trans-
ported west on U.S. Highway 6 & 50 to Two Road and north to the
Two Road site. One trainload of tailings and contaminated materi-
al would be transported each day. All other aspects of the alter-
native are identical to Alternative 5.

Major construction activities

This alternative would require the same major construction ac-

tivities as Alternative 5 with the following exceptions:

0 Construction of a railroad loadout spur at the Grand
Junction site.

0 Construction of a railroad spur and offloading facility at

Mack, Colorado.

0 Excavation and loading of tailings and other contaminated
material into train cars.

0 Relocation of tailings and contaminated material from

train cars to trucks at Mack.

Major design considerations

The major design considerations and measures taken to address

these considerations would be the same as those described for

Alternative 5 in Section 3.2.6.

Construction estimates and schedule

This alternative would require an estimated 34 months to com-

plete. Employment would reach an estimated maximum of approximate-

ly 136 persons in the thirty-second month of the project and would

average approximately 118 persons over the life of the project.
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The project would consume an estimated 6.818 million gallons

of fuel, 1.365 million kwh of electricity, and 69.834 million gal-

lons of water.

This alternative would cost an estimated $106.69 million.

The costs of property acquisition, engineering designs, overall

project management, remedial action at vicinity properties, and

long-term surveillance and maintenance are not included in these

costs

.

Appendix B, Engineering Designs, contains additional details

on the construction estimates and costs for this alternative and

Section 3.2.9 contains construction estimates and costs for remedi-

al action at the vicinity properties.

Description of final condition

The final condition of the stabilized tailings would be the

same as those described for Alternative 5 in Section 3.2.6.

3.2.8 Borrow sites

Three potential borrow sites have been identified for remedi-

al action (Figure 3.7). These borrow sites would be used to ob-

tain any earth material needed to complete remedial action which

is not available at the disposal site.

Borrow site 32 and Ci is a series of active borrow pits ap-

proximately six miles east of the Grand Junction site. Fine, medi-
um, and coarse-grained material are available at these pits; how-
ever, large boulders are not available in large quantities.

The Fruita borrow site is an active borrow pit located on the
south side of the community of Fruita approximately 15 miles east
of the Two Road site. Fine, medium, and coarse-grained material
are available at the site; however, large boulders are not avail-
able in large quantities.

The Unaweep Canyon borrow site is located adjacent to Route
141 in Unaweep Canyon, approximately 25 miles southwest of White-
water. The exact location of this borrow site would be selected
in consultation with the U.S. Bureau of Land Management (BLM).
Large boulders may be quarried from the site.

Borrow material for Alternative 2, stabilization at the Grand
Junction site, for the radon cover, erosion cover, fill material,
capillary break, and low-permeability layer would be obtained from
the 32 and Ci borrow site. Material for the rock armoring would
be obtained from the Unaweep Canyon borrow site.

All borrow material for Alternatives 3 and 4, disposal at the
Cheney Reservoir site by truck or train and truck transport, would
be obtained from the Cheney Reservoir site. No borrow sites would
be needed.
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Borrow material for Alternatives 5 and 6, disposal at the Two

Road site with truck or train and truck transport, for the erosion

protection layer would be obtained from the Fruita borrow site.

All other borrow material needed would be obtained from the Two

Road site.

3.2.9 Remedial action at vicinity properties

Introduction

All of the alternatives, except no action, include remedial

action at an estimated 3465 vicinity properties throughout Mesa

County. Vicinity properties are homes, businesses, public build-
ings, and vacant lots that may have been contaminated with tail-

ings removed from the Grand Junction tailings pile before the

health hazard associated with the tailings was known.

Remedial action at vicinity properties has been performed
since 1972 under the Grand Junction Remedial Action Project which
is operated by the State of Colorado, and since 1982 under the

UMTRA Project operated by DOE. In addition, more than 800 proper-
ties have been decontaminated to some extent under the Mesa County
Building Permit Survey Program.

Remedial action at vicinity properties would proceed at an ac-

celerated pace beginning in 1986. Sites with elevated radiation
levels would be surveyed and appropriate data collected to deter-
mine if they have radiation levels that exceed EPA standards and
are thereby eligible for inclusion on the list of properties re-

quiring remedial action. The contaminated material at the proper-
ties eligible for inclusion on the list would be excavated or

otherwise removed (with the consent of the property owner) and
transported by trucks to temporary storage at the State Repository
adjacent to the Grand Junction site. The contaminated material
would be added to and stabilized with the Grand Junction tailings
pile. The disturbed areas at the vicinity properties would be re-
claimed to approximately their pre-remedial action condition with
uncontaminated fill and would be vegetated. Appendix L, Vicinity
Property Report, contains additional information on remedial ac-
tion at the vicinity properties.

Major remedial action activities

0 Review of radiological data and determination of which proper-
ties are eligible for inclusion into the UMTRA Project.

0 Preparation of engineering design for remedial action.

0 Obtaining Remedial Action Agreements (consent forms) from prop-
erty owners.

0 Removal of contaminated material from the vicinity property.
This activity may include removal of fill material, contaminat-
ed structural members (cinder blocks, cement, wood frames), and
associated materials.
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0 Relocation of residents or businesses during remedial action if

necessary.

0 Certification that contaminated material has been removed in ac-
cordance with ERA standards.

0 Restoration of the decontaminated vicinity property to a condi-
tion as close to its pre-remedial action condition as practic-
able.

Additional details on the construction activities required
for remedial action at the vicinity properties are contained in

Appendix L, Vicinity Property Report.

Major design considerations

Since remedial action at the vicinity properties includes the
removal of all contaminated materials until ERA standards are met,
the only major design consideration is to ensure that the appropri-
ate material is thoroughly character! zed and removed. This would
be accomplished through an extensive radiological monitoring pro-
gram as described in Appendix L, Vicinity Property Report.

Construction estimates and schedule

Remedial action at vicinity properties is ongoing but would
proceed at an accelerated pace beginning in 1986. Employment
would reach a maximum of 815 persons in 1987 and would average ap-

proximately 495 persons over the life of the project.

Remedial action at vicinity properties would consume an esti-
mated 1.740 million gallons of fuel, 0.007 million kwh of electric-
ity, and 11.986 million gallons of water.

Remedial action at vicinity properties would cost an estimat-
ed $99.36 million. The costs of engineering design, construction
management, and environmental monitoring are not included in these

costs

.

Appendix L, Vicinity Property Report, contains additional de-

tails on the construction estimates and costs for remedial action

at vicinity properties.

Final condition

All contaminated materials would be removed from the vicinity

properties until the properties meet EPA standards. The proper-

ties would be reclaimed to approximately their pre-remedial action

condition. No restrictions would be placed on the future use or

sale of the property.
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The contaminated material would be disposed of by adding it

to and stabilizing it with the Grand Junction tailings, regardless

of which alternative is selected (except no action). The contam-

inated materials at the State Repository adjacent to the Grand

Junction site would be removed until ERA standards are met. Any

portion of the State Repository which is not used for final dispos-

al of the Grand Junction tailings would be released for any uses

consistent with local land use plans.

3.2.10 Potential co-disposal with DOE GJAO Wastes

All of the alternatives, except no action, include the cummu-

lative potential impacts from co-disposal of the tailings and

wastes which now reside at the DOE GJAO. The GJAO waste would be

loaded onto trucks, and transported along the routes described in

Sections 3.2.4 and 3.2.6, or directly to the Grand Junction former

mill site (Alternative 2). At the final disposal site, these addi-

tional materials would be disposed of by adding them to and stabi-

lizing them with the Grand Junction tailings, regardless of which

action alternative is selected. The formerly contaminated areas

of the GJAO would be reclaimed and released for use consistent

with DOE needs. The DOE is preparing a separate environmental

assessment for this remedial action.

3.3 ALTERNATIVES ELIMINATED FROM DETAILED STUDY

Alternatives which are not addressed in the EIS include disposal at

other alternate disposal sites, codisposal of the Grand Junction and Rifle

tailings at one disposal site, reprocessing the tailings prior to dispos-

al, and returning the tailings to the mines from which the uranium ore was

mined. The reasons for eliminating these alternatives are described be-

low. Additional details are contained in Appendix C, Alternatives Elimi-

nated from Detailed Study.

3.3.1 Stabilization at other state-nominated locations

The process by which the alternate disposal sites were select-
ed involved the public, city and county officials, the State of

Colorado, and DOE. Colorado searched the Grand Junction area for
potential disposal sites in 1981 and identified 30 areas which ap-
peared to have conditions suitable for tailings disposal. These
30 areas were evaluated against exclusionary criteria which result-
ed in the selection of nine potential disposal sites. These nine
sites were then arithmetically rated with a technical grading ma-
trix. Public hearings were held to solicit public participation
in the alternate disposal site nomination process. A Candidate
Site Review Committee, consisting of city, county, and state offi-
cials, met in public session and nominated four sites for further
analysis and consideration by the DOE. These four sites were East
Salt Creek, 6 & 50 Reservoir, Cheney Reservoir, and Lucas Mesa.
The Lucas Mesa site was included as a potential site only for the
colocation of both the Grand Junction tailings and the tailings lo-
cated at Rifle, Colorado.
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During early preparation of the DEIS, DOE evaluated the four
sites nominated by Colorado in 1982 against technical suitability
criteria consisting of five categories: environmental, geologic,
hydrologic, land ownership and land use restrictions, and engineer-
ing economics. Through this process the DOE, with the concurrence
of the State of Colorado, selected the 6 & 50 Reservoir, Cheney
Reservoir, and Lucas Mesa as potential alternate sites. Lucas
Mesa was to be included only if the Grand Junction and Rifle tail-
ings sites were to be colocated. The Salt Creek site was eliminat-
ed from further consideration because it was nearly identical to
the 6 & 50 site.

Following the collection of environmental data and prelim-
inary engineering, the DOE, with the concurrence of the State of
Colorado, eliminated from further consideration the alternative of
relocating the Grand Junction and Rifle tailings at Lucas Mesa be-

cause the environmental impacts and costs of this alternative were
unacceptably high. In addition, the DOE, with the concurrence of
Colorado, replaced the 6 & 50 site with the Two Road site because
the two sites are nearly identical; however, the Two Road site is

less susceptible to erosion and is therefore a better site for
tai 1 i ngs di sposal

.

Therefore, the Cheney Reservoir and Two Road alternate dispos-
al sites are addressed in this EIS along with stabilizing the tail-
ings at the existing site in Grand Junction.

Since railroad lines run between Grand Junction and the gener-
al vicinity of both the Cheney Reservoir and Two Road sites, both
rail transportation and truck transportation of the tailings to
the alternate sites are addressed as separate alternatives in this
EIS.

In the fall of 1985, DOE conducted a further site screening
process to identify an alternate site in the Grand Junction area
that was both technically suitable and less costly than the other
alternatives. Sites within a 10-mile radius of the center of
Grand Junction were evaluated and the optimum site was determined
to be a site one mile southeast of Grand Junction. Following the
preparation of an initial cost analysis and discussions with local

officials, DOE determined, and the State of Colorado concurred,
that relocation of the tailings to a site only one mile from Grand
Junction was not appropriate. This alternative was therefore elim-
inated from further consideration.

3.3.2 Other alternatives

Reprocessing the tailings prior to stabilization was rejected
because the costs of reprocessing greatly exceeded the value of

the resources produced. In addition, reprocessing the tailings

would not reduce the radium content of the tailings. Since the ra-

dioactive decay of radium is the source of radon (the principal
health hazard from the tailings), there would be no reduction of

the hazard from radon daughters. Therefore, the reprocessed tail-

ings would still require remedial action to meet ERA standards.

Reprocessing the tailings was therefore rejected as unreasonable.
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The uranium ore processed at the Grand Junction site was

mined from a large number of surface and underground mines in the

western Colorado and eastern Utah areas. These mines have been

abandoned for many years and many have collapsed. The possibility

of returning the Grand Junction tailings to these mines was consid-

ered but was rejected as infeasible and unreasonable because many

of the mines are inaccessible and the environmental conditions

(such as the presence of ground water) are not conducive to tail-

ings di sposal

.

3.4 ENVIRONMENTAL IMPACTS

This section summarizes the major environmental impacts of the remedi-

al action alternatives. A tabular comparison of all impacts is presented

in Table 1.1, and Section 5.0 provides a detailed discussion of these

impacts.

3.4.1 Comparison of impacts

The primary impacts of the alternatives relate to radiation
doses, land use, transportation, noise, air quality, employment,
population, and costs.

Under the no action alternative, the radiation doses and pro-

jected health impacts from the tailings pile and the vicinity prop-
erties would continue to increase above present unacceptable
levels (400 cancer deaths in 1000 years from the radiation re-

leased from the tailings piles and 1000 cancer deaths in 1000
years from the radiation released from the vicinity properties as-
suming a constant population). Under each of the other alterna-
tives, the radiation releases from the tailings pile and the
vicinity properties would be reduced to ERA standards and would
thereby significantly reduce the potential health impacts.
However, there would continue to be small releases of radiation
from the stabilized piles and since the stabilization at the Grand
Junction site would involve leaving the stabilized tailings near
the population of Grand Junction, this alternative would result in

higher projected health impacts (20 cancer deaths in 1000 years)
than disposal at the more remote Cheney Reservoir site (two cancer
deaths in 1000 years) or disposal at the Two Road site (two cancer
deaths in 1000 years). These projected health impacts are based
on a constant population and an increase in the population of Mesa
County would cause the health impacts for no action and stabiliza-
tion at the Grand Junction site to increase more than the other
al ternat ives

.

Under no action and stabilization at the Grand Junction site,
114 acres and 93 acres, respectively, of land adjacent to the city
of Grand Junction would be unavailable for productive land uses
such as industrial or recreational development. The site has con-
siderable potential for both of these land uses. Under the other
alternatives, the Grand Junction site would be decontaminated and
released for other uses while 80 acres of land used for low densi-
ty grazing would be restricted for use for tailings disposal.
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Under the no action alternative, there would be no transporta-
tion impacts. Stabilization at the Grand Junction site would
cause a large increase in traffic (primarily trucks) on city
streets around the Grand Junction site and on D Road and State
Highway 146.

This increase in traffic would cause an estimated 0.09 traf-
fic fatalities, a small amount of traffic congestion on city
streets around the Grand Junction site during rush hours (7:30
a.m. to 9:30 a.m. and 4:30 p.m. to 5:30 p.m.), and increased road
maintenance on D Road and State Highway 146. The Cheney Reservoir
and Two Road truck transport alternatives would cause much greater
traffic fatalities (0.26 and 0.38, respectively), slightly greater
traffic congestion, and greater road maintenance than stabiliza-
tion at the Grand Junction site. Disposal at the Cheney Reservoir
site with truck transport would require some upgrading and mainten-
ance of the haul route (U.S. Highway 50, D Road, and State Highway
146). Disposal at the Two Road site with truck transport would
require major upgrading of U.S. Highway 6 & 50 between Mack on Two
Road and would cause some congestion on 9th Street. The Cheney
Reservoir and Two Road train and truck transport alternatives
would have much lesser traffic impacts than the truck transport
alternative; however, since the last leg of the transport would be

by truck, there would still be some traffic impacts. The traffic
fatalities would be 0.14 and 0.17, respectively. Disposal at the
Cheney Reservoir site with train and truck transport may require
some upgrading and maintenance of U.S. Highway 50 between White-
water and the Cheney Reservoir site. Disposal at the Two Road
site with train and truck transport would require major upgrading
and maintenance of U.S. Highway 6 & 50 between Mack and Two Road.

Under all of the action alternatives, there would be daytime
noise from construction equipment which would disturb residents
near the Grand Junction site, along the transportation routes and

the vicinity properties. In addition, the Cheney Reservoir with
train and truck transport and the Two Road with train and truck

transport alternatives would cause noise that would disturb res-
idents at Whitewater and Mack, respectively.

Under all of the alternatives, except no action. Federal and

state 24-hour air quality standards for the concentrations of

particulates (dust) would be exceeded at the Grand Junction site

and at the alternate disposal sites. Annual Federal and state

standards may also be exceeded. The maximum 24-hour concentration
of particulates would range from 425 micrograms per cubic meter

for disposal at the Cheney Reservoir site with truck transport to

331 micrograms per cubic meter for disposal at the Two Road site

with truck transport. The Federal and state 24-hour primary stan-

dard is 260 micrograms per cubic meter. Particulate releases from

vicinity property remedial action would be small.

All of the alternatives, except no action, would cause about

the same increases in employment. The number of persons directly

employed during maximum site activities would range from 127 per-

sons for disposal at Cheney Reservoir with truck transport to 185
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pGrsons for stabi li zdtion at thG Grand Junction sitG. In addi-

tion, thG numbor of porsons diroctly GrnployGd during maximuni acti-

vities at the vicinity properties would be 815 persons. There-

fore, the total project-related direct employment would range from

942 to 1000 persons. The total project-related direct, indirect,

and induced employment during peak activities would range from

1727 to 1792 persons. Approximately 75 percent of the jobs

created would be filled by persons already living in Mesa County.

All of the alternatives, except no action, would cause about

the same increases in the population of Mesa County and Grand

Junction. The increases in the population of Grand Junction dur-

ing maximum site activities would range from 295 persons for stabi-

lization at the Grand Junction site to 362 for disposal at the Two

Road site with truck and train transport. In addition, the popula-

tion increase in Grand Junction from remedial action at vicinity

properties would be 600 persons. Therefore, the total project re-

lated population increases for Grand Junction would range from 895

to 962 persons. Social services in Grand Junction (schools, med-

ical facilities, sewage treatment facilities, and the like) are ad-

equate to handle these increases.

The estimated costs of the alternatives, in order of increas-

ing costs, are shown below:

Remedial action at the vicinity properties would add an addi-

tional $99.36 million to the costs of all alternatives, except no

action. These estimates do not include the costs of property ac-

quisition, engineering designs, overall project management, or
long-term surveillance and maintenance. The major costs involved
with stabilization at the Grand Junction site result from the need
to construct a base for the tailings that is above the ground-
water level and from the need to place riprap around the entire
pile to protect it against erosion from a PMF. The major costs
for the Cheney Reservoir with truck transport and the Two Road
with truck transport alternatives result from the relatively long
haul distances; 18 miles for Cheney Reservoir truck and 33 miles
for Two Road truck alternatives. The major costs for the Cheney
Reservoir with train and truck transport and the Two Road with
train and truck transport alternatives result from the construc-
tion of rail spurs and loadout facilities as well as the need to
transfer the tailings to trucks for the last leg of the haul
route.

Alternative
Cost in mi 1 lions
(1985 dollar^)

No action
Cheney Reservoir truck

Grand Junction
Two Road truck

Cheney Reservoir train and truck

Two Road train and truck

0.0
56.30
65.38
77.48
93.17
106.69
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3.4.2 Mitigative measures

Mitigative measures to reduce the environmental impacts of
the project have been incorporated into each of the remedial ac-
tion alternatives, except for the no action alternative. These
mitigative measures are presented in greater detail in Section
5.20.

Several mitigative measures have been considered but reject-
ed. The construction of a rail spur from the main rail line to
either the Cheney Reservoir or Two Road site was considered. This
would eliminate the need to transfer the tailings to trucks at ei-

ther Whitewater or Mack but was rejected because of excessive
costs

.

The construction of a conveyor to transport the tailings
across the Colorado River for the Cheney Reservoir with truck

transport alternative was considered. The conveyor would reduce
the traffic congestion around the Grand Junction site but was re-

jected because of the potential for spills in the Colorado River
and because of excessive costs.

Conducting remedial action over a longer time period was con-
sidered in order to reduce traffic congestion, air quality im-

pacts, noise, and population increases. This measure was rejected
because the U.S. Congress has mandated that all remedial action be

completed by March, 1990.

3.4.3 Summary of major impacts

The no action alternative would leave unchanged the existing
unacceptable level of radiation exposure to people in and around
Grand Junction from both the tailings pile and 3465 vicinity prop-
erties. The tailings would continue to be subject to wind and wa-
ter erosion which would result in a continuously expanding area
unsafe for human use. In addition, the 114 acres which comprise
the tailings site and the State Repository would be unavailable
for productive land uses. This alternative would not be consis-
tent with the intent of Congress in UMTRCA (PL95-604) and would
not result in compliance with the ERA standards (40 CFR Part 192).

Stabilization at the Grand Junction site would cause Federal
and state air quality standards to be exceeded, annoyance to res-
idents near the Grand Junction site from noise during the day-
time, and prevent the use of 93 acres at the Grand Junction site
for other productive land uses.

Disposal at the Cheney Reservoir site with truck transport
would cause Federal and state air quality standards to be exceed-
ed, annoyance to residents near the Grand Junction site from noise
during the daytime, and a large increase in traffic with the asso-
ciated increase in congestion, accidents, and road maintenance, on
city streets around the Grand Junction site and on the haul routes
to and from the disposal site.
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Disposal at the Cheney Reservoir site with train and truck

transport would cause the same impacts as disposal at Cheney

Reservoir with truck transport except that there would be a much

smaller impact on traffic congestion, accidents, and road mainten-

ance.

Disposal at the Two Road site with truck transport or train

and truck transport would have similar impacts to disposal at

Cheney Reservoir with truck or train and truck transport, respec-

tively.

The direct monetary costs of the alternatives, in order of in-

creasing costs are: no action ($0.0), disposal at the Cheney
Reservoir with truck transport ($56.30 million), stabilization at

the Grand Junction site ($65.38 million), disposal at the Two Road

site with truck transport ($77.48 million), disposal at the Cheney
Reservoir site with train and truck transport ($93.17 million),

and disposal at the Two Road site with train and truck transport
($106.69 mi 1 1 ion)

.

All of the alternatives, except no action, include remedial
action at the vicinity properties. The primary impacts include an-

noyance to nearby residents from noise, possible temporary reloca-
tion of some residents, possible temporary closing of some busi-
nesses, and direct monetary costs of $99.36 million.

All of the alternatives, except no action, include the cummu-
lative potential impacts from co-disposal of the GJAO wastes with
those of the Grand Junction former mill site. The primary impacts
are those short-term impacts from remedial action such as marginal-
ly additional noise, traffic congestion, accidents, and road main-
tenance. The DOE is preparing a separate environmental assessment
for this remedial action.
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4.0
AFFECTED ENVIRONMENT

This chapter describes the environmental conditions of the region (Section

4.1), the sites that may be affected (Section 4.2), and the pertinent character-
istics of each site. This chapter emphasizes those features that may affect the
region's suitability for tailings disposal and those features that would be af-

fected by the remedial action.
4.1

REGIONAL SETTING

The Grand Junction site and the two alternate disposal sites are in

Mesa County, in western Colorado (Figure 4.1). The Grand Junction site is

adjacent to the Colorado River and the city of Grand Junction, which is

the largest city in western Colorado and the county seat.

The Cheney Reservoir site is 18 miles southeast of Grand Junction on
relatively remote Federal land administered by the U.S. Bureau of Land
Management (BLM). The site is just west of Grand Mesa in the Gunnison
River Val ley.

The Two Road site is 33 road miles northwest of Grand Junction on re-

mote Federal land administered by the BLM. The site is in Grand Valley,
iwo miles east of the Utah-Col orado state border.

This area of Colorado is semiarid, with only about eight inches of

precipitation per year, which includes about 27 inches of snow. Tempera-
tures above 100®F or below 0°F are rare, and sunny days usually predomi-
nate in all seasons. Winds are most frequently from the southeast, with
an average speed of approximately eight miles per hour.

The region has wel 1 -devel oped railroad and highway systems. The rail-
road system includes a spur into the Grand Junction site and lines near

the alternate sites. Interstate 70 and U.S. Highway 6 & 50 are the major

highways connecting Grand Junction with the Two Road site. U.S. Highway
50 connects Grand Junction with the Cheney Reservoir site.

4.2

DESCRIPTION OF THE AFFECTED SITES

4.2.1 Grand Junction site

The Grand Junction site is adjacent to the city of Grand

Junction and the Colorado River, and south of the tracks of the

Denver and Rio Grande Western Railroad. The site and its vicinity
are shown in Figure 4.2.

The uranium ore processed by the uranium mill at the Grand
Junction site averaged 0.28 percent uranium and 1.41 percent vana-
dium. The ore was crushed, ground, and treated in a variety of

ways to extract uranium and vanadium. The mill processed 2.3

million tons of ore. The uranium and vanadium produced through
1966 were purchased by the U.S. Atomic Energy Commission. The ura-

nium and vanadium produced after 1966 were sold commercially.
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The original 203-acre site was owned by the Cl iindx Uranium

Company; however, between 1970 and 1976 the land was divided and

sold as shown in Table 4.1. The tailings area, mill site, and the

area of the old effluent ponds now comprise the processing site

and the State Repository designated for remedial action by the

U.S. Department of Energy (DOE) (Figure 4.3).

Table 4.1 Present ownership of the original

Climax Uranium Mill site

Owner Descri ption

Approximate
acreage

Sand Extraction Company Tailings area 61

Bess Investments Mill site 7

State of Colorado Effluent-pond area 40

Colorado West Improve-
ments, Inc. Ore-storage area 85

L. D. Sievers Tract northeast
of the effluent
ponds 10

Shortly after the mill was shut down, efforts were made to
stabilize the pile. Much of the concrete and brick from demol-
ished mill buildings (7000 cubic yards) was placed as riprap along
the river. The rest was placed on the settling ponds, which were
then contoured with an estimated 174,000 tons of tailings trans-
ferred from the tailings pile. The tailings pile was covered to a

minimum thickness of six inches with 87,000 cubic yards of soil.
The pile was revegetated and irrigated for some time; however, lit-
tle vegetation is now present. The entire tailings area is fenced
to control access.

4.2.2 Cheney Reservoir site

The Cheney Reservoir site is approximately 18 miles southeast
of Grand Junction and five miles southeast of the community of
Whitewater. The site lies between Grand Mesa and the Gunnison
River along U.S. Highway 50, which connects Grand Junction with
the town of Delta.

The site is on Federal land administered by the BLM (Figure
4.4). The site is used primarily for low-density grazing. The ar-
ea about one mile north of the site, along Kannah Creek, is in-
tensely farmed. There is an existing oil and gas lease on the
site. Privately owned land lies to the north, west, and south of
the site.

Cheney Reservoir lies about one mile south of the site. This
small reservoir is used for livestock and wildlife watering. The
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terrain at the site is very flat and the area is sparsely covered
with grasses and shrubs.

4.2.3 Two Road site

The Two Road site is approximately 33 miles northwest of
Grand Junction and 10 miles west of the community of Mack. The
site is in Grand Valley, two miles east of the Utah/Colorado bor-
der (F igure 4.5)

.

The site is on Federal land administered by the BLM and is

used for low-density grazing. There are a number of oil and gas
leases on the site. Privately owned land lies approximately three
miles to the south. The terrain at the site is very flat and the
area is sparsely covered with grasses.

4.2.4 Borrow sites

Potential borrow sites have been identified for each of the
remedial action alternatives (Figure 4.6). These borrow sites
would be used to obtain any earthen material needed to complete re-
medial action which is not available at the disposal site (Section
3.2.8).

Borrow site 32 and Ci is a series of active borrow pits ap-
proximately six miles east of the Grand Junction site. The borrow
pits are located along the Colorado River and are privately owned.
Fine, medium, and coarse-grained material is available at these
pits; however, large boulders are not available in large quanti-
ties. Approximately 1,880,000 cy of material would be obtained
from this borrow pit.

The Fruita borrow site is an active borrow pit located on the

south side of the community of Fruita, approximately 15 miles east
of the Two Road site. The borrow site is located along the

Colorado River and is privately owned. Fine, medium, and coarse-
grained material is available at the site; however, large boulders
are not available in large quantities. Approximately 222,000 cy

of material would be obtained from this borrow pit.

The Unaweep Canyon borrow site is located adjacent to Route
141 in Unaweep Canyon, approximately 25 miles southwest of

Whitewater. The site is presently undisturbed and is on Federal

land administered by the BLM. Large boulders may be quarried from

the site. Approximately 269,000 cy of material would be obtained

from this borrow site.

4.3 WEATHER

The weather in the region is typical of an interior, continental loca-

tion at this latitude. Temperatures tend to vary widely from season to

season and from day to night. Precipitation is fairly light. Because the

surrounding mountains affect local wind flows, wind speeds are low.
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Changes in the weather are often caused by cold fronts moving from

the Pacific Ocean or from the north. During the winter, polar cold fronts

can produce light snow throughout the region. Heavier snows are found at

higher elevations. Storms moving from the north usually carry little mois-

ture. The frequency of such storms increases during the fall and winter

months and decreases rapidly in the spring.

Additional information on weather can be found in Appendix D,

Weather, Air Quality, and Noise.

4.3.1 Temperatures

The temperature of the region is strongly affected by eleva-

tion and the local terrain. Temperatures decrease an average of

approximately 3.5®F per 1000 feet of elevation. However, weather
stations in sheltered locations, such as valley floors, tend to

have lower minimum temperatures from cold-air drainage.

Grand Junction site

The temperatures recorded at the Grand Junction National
Weather Service Station have ranged from 105°F in July, 1976, to

-23®F in January, 1963. Temperatures above 100°F are infre-

quent, and approximately one-third of the winters have no readings
below 0°F. Summer days with maximum temperatures in the middle
and low 90s and minimum temperatures in the low 60s are common.
In the period 1941 to 1970, the average annual air temperature was
52.7°F, the average maximum annual air temperature was 65.1°F,
and the average minimum annual air temperature was 40.2°F. Month-
ly average air temperatures range from 26.6°F in January to
78.7°F in July (Colorado Climatological Office, 1982).

Cheney Reservoir site

The Cheney Reservoir site is about 17 miles from the Grand
Junction National Weather Service station and lies in similar ter-
rain. However, the elevation of the site is approximately 500
feet higher than that of Grand Junction. It is therefore expected
that the average maximum annual air temperature at the Cheney
Reservoir site is 1° to 2°F lower than that at Grand Junction.

Two Road site

The temperature patterns at the Two Road site should be sim-
ilar to those observed at Fruita, which lies at a similar eleva-
tion approximately 20 miles to the southeast. Temperatures at
Fruita ranged from a maximum of 104°F in July, 1971, to a minimum
of -34®F in January, 1963. The average annual air temperature is

50.4°F, the average maximum annual air temperature is 66.7°F,
and the average minimum annual air temperature is 34.0®F. Month-
ly average air temperatures range from 24.8®F in January to
75.1°F in July (Colorado Climatological Office, 1982).
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4.3.2 Precipitation

Grand Junction site

Summer rains occur mainly as scattered intense showers from
thunderstorms that develop over the nearby mountains. Winter
snows are fairly frequent; however, they are mostly light and
quickly melt off. Even when the infrequent snowfalls of four to

eight inches occur, the snow seldom remains on the ground for

long. Blizzard conditions in the valley are extremely rare
(Colorado Climatological Office, 1982).

The average annual precipitation for Grand Junction is 8.41
inches. In the period 1941 to 1970, the maximum monthly precipita-
tion recorded was 3.48 inches in August, 1957, and the minimum was
zero in October, 1952. Snowfall at Grand Junction averages 26.5

inches per year. The maximum monthly snowfall recorded was 33.7
inches during January, 1957 (Colorado Climatological Office,
1982).

Cheney Reservoir site

The average annual precipitation at Cheney Reservoir is esti-
mated to be slightly higher than at Grand Junction and probably av-

erages about 10 inches due to its higher elevation. However, at

higher elevations east of this alternate site, the precipitation
may be higher by 50 percent or more. The average snowfall seems
to increase farther up the valley. For example, the average annu-
al snowfall is 18.0 inches at Fruita, 26.5 inches at Grand
Junction, and 41.6 inches at the Colorado National Monument.
Therefore, the average annual snowfall at the Cheney Reservoir
site could be as much as 30 inches.

Two Road site

The average annual precipitation at Fruita is 8.23 inches.

The average monthly precipitation ranges from 0.43 inch in June to

0.97 inch in August. The average annual snowfall is 18.0 inches.

The precipitation pattern at the Two Road site is expected to be

similar because of its close proximity to Fruita (Colorado Climato-
logical Office, 1982).

4.3.3 Winds

One weather station in the region. Grand Junction, has record-

ed wind speed and direction for a number of years. Other weather

stations are also operated in the region; data from these stations

are presented in Appendix D, Weather, Air Quality, and Noise.

Winds in the region are influenced by large-scale weather patterns

and by the complex terrain. The winds affecting the alternate dis-

posal sites are primarily in the lowest 1000 feet of the atmo-

sphere and can vary significantly within short distances. In the
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region, the winds often exhibit a diurnal reversal in flow, creat-

ing mountain and valley breezes. Local heating and cooling during

the day and night, respectively, can initiate the flow reversals.

On clear nights, the land radiates heat and cools down, thereby

cooling the air adjacent to it. The cool, denser air then flows

down the mountain slopes into the valleys and lowlands. Since it

blows from the mountain, this air flow is called a "mountain

breeze." On warm sunny days, the heating of the mountain slopes

may generate an upslope flow of air, called a "valley breeze." As

the warmer air moves up the mountain, it is replaced by cooler air

from above the valley (Critchfield, 1966).

Grand Junction site

The prevailing winds at Grand Junction are from the east-

southeast and average 8.1 miles per hour (mph). The next most fre-

quent wind direction is northwest. The distribution is quite

constant throughout the year because of the dominance of valley-

induced upslope and downslope flows.

Cheney Reservoir site

At the Cheney Reservoir site, the Gunnison River valley is

oriented from east- southeast to west-northwest, much as it is at

Grand Junction. The wind directions tend to conform to this orien-
tation; the dominant direction is from the south- southeast
(upriver); however, a high percentage of winds also blow from the

northwest (downriver). The average wind speed at the Cheney
Reservoir site is similar to that at the Grand Junction site; it

averaged 8.2 mph for the period of September, 1982, through
August, 1983.

Two Road site

Wind data collected three miles east of the Two Road site in-
dicate that wind speeds are lower than those recorded at the other
two sites (DOE, 1983a). The directions of these winds also appear
to be influenced by local topography. The average wind speed mea-
sured near the site for the period of February, 1981, through
January, 1982, was 5.8 mph. The prevailing winds blow from the
northwest. A lower percentage blow from the east.

4.3.4 Storms

Because of the protective influence of the Rocky Mountains,
severe weather in the region is rare, although thunderstorms are
fairly frequent (about 33 per year). The thunderstorms usually oc-
cur during the summer and occasionally produce hail. No tornadoes
were reported in the region during the period 1930 to 1974 (Abbey
1976).
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Gusty surface winds are rather frequent in the spring and ear-
ly summer. The strongest winds are usually from the south and

southwest, and are associated with thunderstorms or with weather
preceding cold fronts. The highest wind speed recorded at Grand
Junction in the period 1941 to 1970 was 66 mph in June, 1951.

The maximum 24-hour rainfall recorded was 1.57 inches in

June, 1969, and the maximum monthly precipitation was 3.48 inches

in August, 1957. Large snowfalls are rare. The maximum snowfall

recorded at Grand Junction was 9.1 inches in January, 1957,

(Colorado Climatological Office, 1982).

4.4 AIR QUALITY

The quality of air in Mesa County is generally good. The concentra-
tions of five of the six "criteria" pol 1 utants--sulfur dioxide, ozone, ni-

trogen dioxide, carbon monoxide, and lead--are below the levels specified
by the U.S. Environmental Protection Agency (EPA) in its National Ambient
Air Quality Standards. However, the concentration of total suspended
particulates exceeds the standards in one portion of the county; the urban-
ized area around Grand Junction. The high concentrations of particulates
are largely attributed to windblown dust from exposed soil. This "nonat-
tainment" area for particulates extends from Fruita east to Palisade. The
Cheney Reservoir and the Two Road sites are outside the nonattainment ar-

ea; the Grand Junction tailings site is inside it.

In the areas where the standards for total suspended particulates are

not attained, the State of Colorado requires control measures for any con-
struction or transportation activities. Table 4.2 contains the air-

quality standards established by the EPA and the State of Colorado.

4.5 SURFACE AND SUBSURFACE FEATURES

4.5.1 Soils

Grand Junction site

The site is situated on a young (late Holocene) alluvial ter-

race three to six feet above the present level of the Colorado
River. A thin layer of soil has been placed on the tailings for

partial stabilization. The tailings, which are finely ground rock
fragments, form a deposit that is approximately 10 feet thick at

the western end of the site and as much as 52 feet thick in the
northeastern part. The tailings range from fairly clean sands
(fine to medium in grain size) to nonplastic, silt-sized material.

The naturally occurring soils beneath the tailings range in

thickness from zero to about five feet and consist of a thin layer
of sandy silt overlying coarse river alluvium. It is underlain by

sandy gravel, cobbles, and occasional boulders (al luvi urn deposi ted

by the Colorado River). The gravel layer is five to 15 feet thick

beneath and in the vicinity of the tailings pile. The gravel mate-
rials are fairly permeable and contain few fines (DOE, 1983a).
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Table 4.2 National and Colorado standards for ambient air quality
a

Pol 1 utant Averaging time

Primary
standard

Secondary
standard

Sulfur dioxide
Nat ional Annual arithmetic mean 80 --

24-hour 365 --

3-hour*^ -- 1300

Category Category Category
I II III

( i ncre- ( i ncre- ( i ncre-
mental

)

mental

)

mental

)

State Annual arithmetic mean 2 10 15

24-hour maximugi 5 50 100
3-hour maximum*^ 25 300 700

Total suspended ^
Annual geometric mean 75 60®

particulates*'* 24-hour 260 150

Carbon
^ ^

8-hour? 10,000 10,000
monoxide*'* l-hour° 40,000 40,000

Ozone 1-hour^ 235 235
1-hour*^ 160 --

Nitrogen ,

dioxide*'* Annual arithmetic mean 100 100

Lead*' Calender quarter
average 1.5 1.5

^All concentrations are in micrograms per cubic meter.
^Not to be exceeded more than once per year.
^National Ambient Air Quality Standard.
^Colorado Ambient Air Quality Standard.
^An annual geometric mean of 60 micrograms per cubic meter has been estab-
lished by the State of Colorado as a guide to be used in assessing implementa-
tion plans to achieve compliance with the 24-hour standard.
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The channel morphology of the Colorado River adjacent to the site
is island-braided. Recorded information indicates that the river
has been stable at this location for about the past 100 years.
Upstream and downstream of the site, the river displays a meander-
ing pattern, indicative of a less stable river. For additional in-
formation on channel morphology, see Appendix E, Soils, Geologic,
and Seismic Information.

Cheney Reservoir

At the Cheney Reservoir site, the thickness of the subsurface
deposits, which consist of alluvial, colluvial, and eolian depos-
its, ranges from about 23 to 42 feet in depth. At the surface, an

eolian derived silt with some clay and sand and occasional gravel
to boulder size basalt fragments ranges from zero to three feet
thick. Underlying the silt is a mixture of alluvium and colluvium
deposits. These deposits consist of interlayered clay, silt,

sand, and gravel with occasional layers of basalt cobbles and boul-
ders (SHB, 1985a). This layer apparently represents mixed alluvi-
al and debris flow deposits.

Several ephemeral washes draining from the higher elevations
are present on and near the site. Drainages on the site are occa-
sionally incised to depths of five feet or more and a few have

steep banks indicative of rapid erosion.

The remainder of the site area is relatively stable as indi-

cated by the relatively smooth, undissected nature of the site and

the existence of fine-grained eolian soil at the surface (SHB,

1985b). Erosion of the ephemeral gullies on the site appears to

be the major geomorphic hazard at the Cheney Reservoir site.

Two Road site

The Two Road site is on two broad, relatively flat pediment

surfaces formed by the erosion of the Mancos Shale. The dominant

materials present in the site area are residual soils formed by

weathering of the Mancos, pediment gravels, and eolian deposits.

The surface layer of eolian deposits, which consists of clay-

ey silt and fine sand, ranges from one to six feet in depth.

Below the eolian deposits are pediment deposits which consist of

interlayered sand and gravelly sand, with occasional gravel lens-

es. These deposits range from about 15 to 25 feet in thickness

and may extend to depths of 30 feet or more in localized areas.

The pediment deposits are generally very strongly cemented by cali-

che (SHB, 1985c)

.

The rate of erosion on the site is very slow. The drainage

systems on the site are characterized by very gentle, grassy

slopes and lack deeply incised channels although incised gullies

flank the site on the east and west. The deeper washes flanking
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the site are intermittent streams draining from the Book Cliffs to

the north. The dominant erosion processes currently acting on the

site surface are wind, sheet wash, and solifluction movements

(SHB, 1985c).

Vicinity properties

The vicinity properties consist of a variety of commercial as

well as residential structures and open lands within Mesa County.

As a result, the soils associated with the vicinity properties are

varied and disturbed. Generally speaking, the soils in the val-

1 ey floor are alluvial type soils, while those on the surrounding

mesas are eolian influenced.

Borrow sites

The 32 and Ci and Fruita borrow sites are areas of either on-

going or one-time disturbances. Therefore, soil no longer exists

at these sites.

No soils are present at the Unaweep Canyon borrow site be-

cause rock outcrops at the site.

4.5.2 Geology

Regional geology

The Grand Junction, Cheney Reservoir, and Two Road sites are

all located in the Canyon Lands section of the Colorado Plateau

physiographic province. This province is characterized by deeply
incised river channels flowing through sedimentary rocks, exposing
large cliffs and flat mesas.

Underlying the Grand Junction area are sedimentary rocks rang-
ing in age from Triassic to Upper Cretaceous. Figure 4.7 shows
the general stratigraphy of the study area. The first bedrock
unit at each of the sites is the Mancos Shale which contains many
horizontal as well as frequent and persistent vertical fractures.
The fractures often contain gypsum and occasionally calcite
(Lohman, 1965).

The Precambrian crystalline rocks and the well-cemented beds
in the Kayenta, Summerville, Morrison, Burro Canyon, and Dakota
Formations are cut irregularly, mainly by vertical fractures. The
Wingate Sandstone contains vertical fractures in many places; how-
ever, when exposed in cliffs it is massive with few fractures.
The Slick Rock Member of the Entrada Sandstone has an almost total
absence of fractures. More information about jointing in these
units can be found in the report by Lohman (1965).

Twelve miles southwest of Grand Junction, the structure of
the sedimentary rocks is dominated by the Uncompahgre Arch (Figure
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4.8), a northwest- trendi ng asymmetrical block. The uplift is

bounded on the southwest and the northwestern flank by abrupt, lo-

cally faulted monoclines. Major faults within the vicinity of the

sites are the Redlands Fault and the Jacobs Ladder Fault complex.

Figure 4.9 shows the tectonic setting of the region and Figure

4.10 shows the locations of potentially active faults associated

with the Uncompahgre Uplift. Evidence indicates that the Uncom-

pahgre Arch was uplifted as recently as three million years ago

(late Pliocene or early Pleistocene) (Lohman, 1981). There is

some disagreement between various investigators on the question of

whether tectonic activity essentially stopped before or shortly af-

ter the end of the Tertiary or has continued to the present time

(SHB, 1985a).

The Grand Junction area is located within the stable interior

portion of the Colorado Plateau, but within a few miles of poten-
tially active faults associated with the Uncompahgre Uplift.

Evidence for late Quaternary to Holocene movements on these faults
is not conclusive and they may not be active at this time (SHB,

1985d)

.

Kirkham and Rogers (1981) estimate a Maximum Credible Earth-
quake (MCE) of 5.5 to 6.5 for the Colorado Plateau. Based on this
estimate, conservative probabilistic analysis of the frequency of

occurrence of random earthquakes within the entire Colorado
Plateau indicates that each of the disposal sites would likely ex-

perience an acceleration in the range of 0.15 to 0.23g at least
once in the next 1000 years (SHB, 1985d). The largest instrumen-
tal ly recorded earthquakes within the interior of the plateau have
ranged in magnitude from 4.5 to 5.5 on the Richter scale.

Grand Junction site

The Grand Junction site is located adjacent to and on the
north side of the Colorado River. The alluvium present beneath
the tailings is five to 15 feet thick and consists of sandy grav-
el, cobbles, and some boulders deposited by the Colorado River.
On the south side of the river, Mancos Shale is exposed in the
cliff bank above the river. The Mancos Shale is continuous under-
neath the Grand Junction site and dips at approximately three de-
grees to the northeast (Cashion, 1973). It is approximately 150
feet thick on the east side of the site and 50 feet thick on the
west side.

If the faulting associated with the Uncompahgre Uplift is con-
sidered active, movement along the faults could produce acceler-
ations as high as 0.34g at the existing Grand Junction site (SHB,
1985d)

.

Cheney Reservoir site

Alluvial material at the Cheney Reservoir site is approximate-
ly 23 to 42 feet thick. The uppermost bedrock unit at the site is
the Mancos Shale. Its thickness at the site is approximately 300
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to 700 feet (DOE, 1983a). The thickness of the shale increases
from southwest to northeast. The site is located on a broad homo-
cline that separates the Uncompahgre Uplift from the Book Cliffs
monocline. There are no bedrock exposures at the site; however,
strata beneath the site probably dip about one to three degrees to
the northeast (DOE, 1983a). The nearest mapped faults are several
miles away and are associated with the northeast flank of the
Uncompahgre Uplift (CGS, 1982).

Up to 30 feet of Mancos Shale was penetrated in the borings
at the site. At the point of contact between the overlying soils
and the bedrock, the Mancos is weathered to the point of having an
almost soil-like texture. Within a few feet, however, it becomes
fairly fresh and becomes noticeably fractured, many of the frac-
tures being filled with gypsum. With increasing depth, the frac-
turing diminishes and the shale becomes relatively impermeable

If the faulting associated with the Uncompahgre Uplift is con-
sidered active, movement along faults could produce accelerations
as high as 0.34g for the Cheney Reservoir site (SHB, 1985d) .

Two Road site

The Two Road site is characterized by two broad relatively
flat pediment deposits that have been dissected by several inter-
mittent streams. The axis of a large regional anticline runs
through the site. The shallow Quaternary deposits (two to 31 feet
thick) overlie the Mancos Shale. The thickness of the Mancos
ranges from approximately 500 feet in the southern part of the
study area, to 1400 feet in the northern part (URS, 1983). The

degrees north to northwest at the site
(DOE, 1983a). Based on drilling, the zone of weathering of the
shale appears to be between 20 to 60 feet in depth (URS, 1983).

If the faulting associated with the Uncompahgre Uplift is con-
sidered active, movement along faults could range as high as 0^18qfor the Two Road site (SHB, 1985d) .

^

Vicinity properties

There are no-site specific data on the geology at the vicin-
ity properties. However, the geology at these properties is ex-pected to be similar to the geology at the Grand Junction site.

Borrow sites

All the borrow sites, except
cated in Colorado River alluvial
various sized materials, ranging
boulders. These borrow sites are
of Mancos Shale.

the Unaweep Canyon site, are lo-
deposits. These deposits contain
from silts and clays up to small
underlain by various thicknesses
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The Unaweep Canyon site is located in Precambrian granite.

4.5.3 Mineral resources

Grand Junction site

The mineral resources in the vicinity of the Grand Junction
site consist of natural gas, coal, oil, and sand and gravel. One-
third of the natural gas fields in Mesa County are located in the
Mancos, Dakota, Morrison, and Entrada Formations. Oil has been
produced in small quantities only in recent years (Schwochow,
1978).

Coal occurs beneath the site in the upper Dakota, with a

thickness of less than six inches. Depth to coal in one boring
(#724) at the west of the site is approximately 110 feet. In a

nearby boring (#725), depth to coal was about 65 feet. The near-
est outcrops of coal are about one mile southwest of the site
(Schwochow, 1978). No test drilling has been conducted to deter-
mine if commercial quantities exist.

There are several gas fields to the north of the site, with
the closest field 12 miles away. Some oil has been found in the

gas fields, but in much smaller quantities than gas. A borehole
(#725) just west of the processing site had an oil show at 96.5
feet.

There are numerous gravel and sand sources available in the

Colorado River floodplain. The borings at the site indicate that
the gravels under the pile are thin. There are more substantial
sources elsewhere near the site.

Cheney Reservoir site

The Cheney Reservoir site has the same mineral resources as

discussed for the Grand Junction tailings disposal site. There is

also a potential for oil and gas development, since there is an ac-

tive lease for the site and vicinity. The closest gas field is 20

miles to the north and northeast. The nearest producing gas well

is approximately four miles to the east of the disposal site.

The gravel at the site has a low value at present because it

is not located near any major planned development and it is more

or less uniformly distributed in a matrix of sandy silt and clay.

Removal of the matrix material from the gravel would be expen-

sive, and much cleaner deposits closer to development areas are

currently available.

Two Road site

The Two Road site has the same potential for Dakota coal,

oil, and gas development as the Cheney Reservoir site. There are
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SGVsral activG oil and gas IsasGS for thG disposal sitG. ThG nGar-

GS t producing wgI 1 is four milGS north of thG Two Road sitG. Sand

and gravGl srG found within thG pGdimGnt dGposits on thG sitG.

ThG di stancG of thG gravGl and sand dGposits from potontial con-

struction activities within the region precludes the use of the

material s

.

Vicinity properties

There are no mineral resources associated with the vicinity

properties

.

Borrow sites

All the borrow sites, except the Unaweep Canyon site, are ex-

isting commercial sand and gravel operations. Mineral resources

at the Unaweep Canyon site are unknown, other than the presence of

suitable rock for riprap. The site is near the Unaweep copper
district.

4.6 WATER

4.6.1 Surface water

Section 4.6.1 describes the regional surface-water regime, as
well as surface-water conditions at the Grand Junction tailings
site, the alternate sites, and the borrow sites. A more detailed
discussion of surface-water features, flood analysis, and surface-
water quality for each site is contained in Appendix F, Hydrology
Report. In addition, information on the floodplain associated
with the disposal sites is contained in Appendix G, Floodplain and
Wetlands Assessment.

Regional conditions

The Grand Junction tailings site, the alternate disposal
sites, and the borrow sites are all in the Colorado River basin.
The main stem of the Colorado River has its headwaters high in the
Rocky Mountains of central Colorado on the west side of the Conti-
nental Divide. Its drainage area upstream from Grand Junction is
approximately 8150 square miles. The principal tributaries of the
Colorado River in Colorado are the Roaring Fork, Gunnison, and
Dolores Rivers. The Roaring Fork joins the Colorado upstream from
the sites; the Gunnison, the largest of these tributaries, joins
it at Grand Junction; and the Dolores joins it downstream from the
sites in Utah.

In the Colorado River near DeBeque, upstream of Grand
Junction, the average minimum monthly flows from 1966 through the
present were on the order of 1580 cubic feet per second, and the
average maximum monthly flows were approximately 11,200 cubic feet
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per second. The seven-day 10-year low flow (average minimum seven-
day flow occurring once in 10 years) was 1140 cubic feet per sec-

ond. Downstream from the sites, at the Col orado-Utah border, the

average minimum and maximum monthly flows from 1951 through the

present were approximately 3140 and almost 16,700 cubic feet per

second, respectively, and the seven-day 10-year low flow was 1230

cubic feet per second. The higher flows are attributable mainly
to the Gunni son River.

In general, the quality of water in the Colorado River de-

pends on the flow, and the flow is determined by the source of wa-
ter. During low-flow periods, when surface runoff is low and the

river flow is primarily discharged ground water, the concentration
of metals and inorganics leached from the soil is high. During
high-flow periods, when the river flow is primarily surface run-

off, the concentration of metals and inorganics is low and the con-
centration of organics and suspended solids is high (DOE, 1983a).

Grand Junction tailings site

The tailings pile at the Grand Junction site is on the north
side of the Colorado River about 0.75 mile upstream from its con-
fluence with the Gunnison River. The Colorado River is braided by

several islands from the upstream end of the pile to a point about
0.5 mile past its downstream end. The northern channel of the

braided segment passes extremely close to the toe of the pile.

The southern side of the river banks against a steep cliff com-

posed of Mancos Shale.

The northern bank of the river along the site boundary is now
partially stabilized with riprap, consisting of broken concrete
slabs and blocks of concrete, bricks, and "river-run" gravels.
The crest of the protected bank is about 15 feet above the surface
of the river.

The only surface-water bodies at the site are two drainage
ditches, one located east and one west of the pile, that divert
overland runoff around the tailings pile to the Colorado River.

The basin upstream of the site comprises 8150 square miles of

steeply sloped terrain. Major tributaries to the upper Colorado
River include the Roaring Fork River, Eagle River, and Blue River.
Elevations in the basin range from 4560 feet at (Brand Junction to
more than 14,000 feet in the highest headwater areas.

The tailings site is in a meander path of the Colorado River
and lies on five to 15 feet of unconsolidated alluvial material.
Particle sizes of the alluvium at the site vary from cobbly grav-
els to gravelly sands which are not large enough to inhibit mean-
dering of the river.

As discussed by Schumm and Harvey (1983), no major shift in

location of the Colorado River channel at the site has occurred in

the past 100 years. However, the meandering patterns displayed
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both upstream and downstream of the site are characteri stic of

less stable rivers. There is evidence that significant shifts

have recently occurred in the reach upstream of the site. Cutoff

meander loops, abandoned channels, and oxbow lakes are evident on

topographic maps and aerial photographs. Similar features are ev-

ident south of the confluence with the Gunnison River but not in

the immediate area of the Grand Junction site. However, the much

greater density of human activities in this area may have obliter-

ated natural contours. A detailed geomorphic evaluation of the

site is provided in Appendix E, Soils, Geologic, and Seismic Infor-

mation.

The flooding of June to July, 1884, is considered the most se-

vere known on the upper Colorado River (COE, 1976). This flood re-

sulted from rapid melting of the snow pack and concurrent heavy

rains. In recent times, the floods of 1983 and 1984 were the most

severe (33,500 cfs and 39,300 cfs, respectively as measured near

Cameo, Colorado). The 1884 flood peak was approximately 73,600 cu-

bic feet per second (cfs) at Grand Junction, if discharge versus

area relationships of the 1984 flood are representative. Other
floods on the Colorado River were recorded in 1917, 1920, 1921,

1935, 1952, and 1957.

A flood analysis was performed to assure that the remedial ac-
tion design satisfactorily addresses short-term and long-term
flood protection. Short-term flood protection simply defines the

extent of the 100-year and 500-year flood and the impact, if any,

on the stabilized tailings or on remedial action construction ac-
tivities. To accomplish the objective of long-term flood protec-
tion, DOE determined the magnitude and potential impacts resulting
from a Probable Maximum Flood (PMF) event and designed the site to
withstand the PMF.

A 100-year flow of 61,000 cfs and a 500-year flow of 84,200
cfs were determined for the Colorado River at the Grand Junction
site using methods described in Appendix F, Hydrology Report. The
results of this analysis indicate that the site is within the 100-
year floodplain. The maximum water level at the site during a 100-
year event varied from 4572 to 4576 feet along the pile with mean
velocities of six to 10 fps. During a 500-year flood event, the
water surface at the site varies from 4574 to 4578 feet along the
pile with mean velocities of six to 12 fps.

The estimated PMF at Grand Junction was 889,000 cfs, which is
11 times the estimated 500-year peak and 12 times the maximum re-
corded flow. A PMF occurring in only the Colorado River above the
site was found to be slightly more critical than a PMF occurring
in the Gunnison River and Colorado River simultaneously. For the
first condition a floodway 4000 to 8000 feet wide would be re-
quired to convey the PMF. Many residential and industrial struc-
tures would be inundated and all sides of the site would be
exposed to channel flow. The peak water surface elevation was es-
timated to vary from 4589 to 4600 along the pile and mean channel
velocities were estimated to be approximately 12 to 19 fps. The
maximum scour level was estimated at 12.4 feet below the channel
bottom.

-84 -



There are no major domestic users of Colorado River water for
200 miles downstream from Grand Junction. The normal water sup-
plies for Grand Junction are obtained from Grand Mesa surface wa-
ter, with the Juniata and Purdy Mesa Reservoirs as the primary
sources. During dry spells. Grand Junction uses Gunnison River wa-
ter; the intake is approximately one mile upstream from the conflu-
ence with the Colorado River. The Ute Water District uses
Colorado River water during dry spells; its intake is just up-

stream of Palisade and therefore upstream from the pile.

Cheney Reservoir site

The Cheney Reservoir site is located on a pediment surface
that forms a divide between two small ephemeral washes, one approx-
imately 800 feet north of the proposed pile location and one ap-

proximately 1700 feet to the south. These washes merge with
Indian Creek, 0.1 to 0.5 mile below the site. Indian Creek flows
into Kannah Creek, four to five miles below the ephemeral wash con-
fluences, and Kannah Creek empties into the Gunnison approximately
two miles below the Indian Creek confluence.

An area of approximately 240 acres drains toward the Cheney
Reservoir site. Slopes in the watershed range from two to five
percent. Elevations range from 5250 feet to approximately 5600
feet above mean sea level. The maximum flow length is approximate-
ly 8000 feet.

Sheet wash and rill erosion are the primary erosive forces
currently active on the Cheney Reservoir site; washes on the site

are occasionally incised to a depth of five feet. Minor gullying
is occurring on the small ephemeral washes that flank the site.

Moderate to intense gullying was observed along Indian Creek.
Most of the Cheney Reservoir site is classified as having only a

moderate potential for future erosion (CGS, 1982).

No data exist on historical floods for the Cheney Reservoir
site. The site is at least five miles from the floodplain of the

Gunnison River. Kannah Creek and Indian Creek flow at an eleva-
tion approximately 200 feet below the site. The Gunnison River

flows approximately 500 feet below the site at its closest point.

Therefore, the site is not subject to river flooding.

Two Road site

There are no major streams, lakes, springs, or irrigation

ditches on or within two miles of the Two Road site. Several

ephemeral creeks occur in the area. The site lies on a drainage

divide between two unnamed ephemeral creeks. These creeks join

Bitter Creek 0.5 to one mile below the site. McDonald Creek flows

approximately 1.5 miles east of the site. West Salt Wash and

Badger Wash combine approximately six miles southeast of the dis-

posal area. The Colorado River flows over 10 miles south of the

si te.
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An area of only 35 acres drains toward the site. Elevations

in the watershed range from 4945 feet to 4965 feet above mean sea

level. Deeply incised gullies are not present at the Two Road

site, but do occur approximately 1500 feet to the east and west.

Due to the narrow highland character of the site, it is subject to

erosion by gulley systems advancing headward into the site from

all sides; however, the surface of the site is supported by resis-

tant pediment gravels which cap the underlying Mancos Shale.

Erosion occurs along slopes where the less resistant Mancos Shale

is exposed. A geomorphic analysis of the site is provided in

Appendix E, Soils, Geologic, and Seismic Information.

No data on historical floods exist for the Two Road site.

Due to the distance from and elevation above perennial flowing wa-

ters, river flooding would not impact the Two Road site.

Vicinity properties

The only surface-water features that occur at the vicinity

properties are the small drainage systems typical of an urban

setting.

Borrow sites

The 32 and Ci borrow site is located on private land along

the south bank of the Colorado River east of the Grand Junction

tailings site. The area is approximately 80 to 120 feet above the

river surface. Four ephemeral channels drain Central Orchard Mesa
in the borrow site area, two on either side of 32 Road.

The Fruita borrow site is also located adjacent to the

Colorado River, south of the town of Fruita, Colorado. The area

is approximately 11 miles downstream of the Colorado River and

Gunnison River confluence. The site is located on private land on

the northeast bank of the river. The area is drained by Little
Salt Wash to the northwest and Adobe Creek to the southeast.
There are a number of irrigation ditches and canals in the area.

The Unaweep Canyon borrow site is located west of the Unaweep
Divide in Unaweep Canyon. West Creek flows toward the Dolores
River in the vicinity of the borrow site. East of Unaweep Divide,
East Creek flows toward Whitewater, Colorado, where it flows into
the Gunnison River. A number of small creeks and ephemeral
streams drain the upland areas adjacent to Unaweep Canyon and feed
East and West Creeks.

4.6.2 Ground water

The existing ground-water environment for the processing
site, alternate disposal sites, and borrow sites is discussed be-
low. Features which are considered include hydrostrat igraphy, hy-
draulics, water quality, and water use. The existing environment
at the processing site and alternate disposal sites was defined
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by means of field investigations which included test borings and
monitoring wells. Field investigations at the processing site and

Cheney Reservoir site were completed in two phases, in 1982-1983
and 1985-1986. The investigations included 33 borings and 32 moni-
toring wells at the processing site, and 11 borings and five moni-
toring wells at the Cheney Reservoir site. Hydraulic testing,
periodic water-level measurements, and repetitive water-qual i ty
sampling were completed at each site. At the Two Road site, a

previous unrelated study (URS, 1983) had included two borings and

two monitoring wells within or adjacent to the proposed site; an

additional 16 borings and five monitoring wells were included in

DOE'S 1985 study. Periodic water-level measurements have been
completed at the site but there has been insufficient ground water
to sample.

Site- specif ic hydrogeologic investigations were not completed
at the borrow sites, instead, conditions at the borrow sites were
defined through the literature and knowledge of the general hydro-
geology of the Grand Junction area (U.S. Bureau of Reclamation,
1978; U.S. Bureau of Reclamation, no date). The data and analyses
supporting this discussion are presented in Appendix F, Hydrology
Report.

Grand Junction site

Hydrostratigraphy and hydraulics

The shallow stratigraphy near the processing site can be di-

vided into three hydrogeologic zones. From top to bottom these
are a surficial disturbed zone altered by the action of man (this
includes the tailings), a zone of unconsolidated alluvial sed-
iments, and a sequence of consolidated sedimentary formations.
Portions of the tailings and the alluvium are both within the zone

of saturation and comprise part of a shallow water-table system.
Saturated conditions also occur in the underlying consolidated for-
mations. The alluvium borders the north side of the Colorado
River in a strip two to three miles wide from Palisade to Loma
(U.S. Bureau of Reclamation, 1978). In the vicinity of the tail-
ings, the saturated thickness of the alluvium ranges from less
than 10 feet to more than 20 feet.

The uppermost consolidated sedimentary formation is the
Mancos Shale, which is generally accepted as a low-permeability
formation which impedes the flow of ground water. The Mancos
Shale near the tailings contains small amounts of ground water un-

der unconfined to confined conditions. The Mancos Shale varies in

thickness from greater than 100 feet near the tailings to being en-

tirely absent about 0.5 mile west of the tailings.

Below the Mancos is the Dakota Sandstone, which, in combina-
tion with the Burro Canyon Formation, represents the uppermost po-

tential aquifer. The Dakota Sandstone is not important as a source
of water, and ranks fourth and last in importance among the four

artesian aquifers in the Grand Junction area (Lohman, 1965).
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There are two main components of ground-water flow within the

alluvium. Near the Colorado River, the river influences the flow

which is generally parallel to and in the same direction as flow

in the river. Away from the river to the north, flow is more gen-

erally toward the river, reflecting the movement of irrigation re-

turn flow and canal seepage losses. The vertical hydraulic

gradient between the alluvium and shallow bedrock is minimal. The

Dakota Sandstone near the site is artesian but does not flow at

the land surface.

A seismic risk evaluation has determined that the risk of ac-

tive faulting near the processing site cannot be quantified (SHB,

1985d) . In the event of active faulting there is a possibility

that vertical hydraulic communication between the alluvium and the

Dakota Sandstone could be increased. Additional detail on seismic

risk is presented in Appendix E, Soils, Geologic, and Seismic

Information.

The alluvium and the tailings are permeable enough to be clas-

sified as a good aquifer (Davis and DeWiest, 1965). The Mancos

Shale and Dakota Sandstone near the site have relatively lower per-

meability, as determined by DOE's 1985-1986 study and other stud-

ies in the area (Lohman, 1965), and this lower permeability great-

ly restricts their utility as water resources.

Water quality

Background water quality for the shallow hydrostrat igraphic

units is brackish to salty; however, it exhibits enough variabil-
ity so that some zones in the alluvium have fresh quality during
at least some portion of the year. Water quality in the alluvium
near the river has seasonal variability reflecting the influence
of the river. Monitoring wells very near the river have seasonal
concentrations of total dissolved solids (TDS) below 900 mg/1

, but

have seasonal maximum TDS values exceeding 2000 mg/1. Away from
the river, alluvial water quality is greatly influenced by irriga-
tion return flow. Concentrations of TDS in the alluvium or upper-
most Mancos Shale exceed 10,000 mg/1 in some wells. Measured back-
ground concentrations of uranium range between 6.8 and 40 pCi/1
(0.01 to 0.06 mg/1 -- 1 pCi/1 = 0.0015 mg/1).

Background water quality in the Mancos Shale and Dakota Sand-
stone is also brackish. Samples from monitoring wells in both
formations are typified by high concentrations of TDS, in the
range of 2000 to 7000 mg/1; this is above the recommended level
for drinking water (Table 4.3). This is consistent with the find-
ings of previous studies (Lohman, 1965). The Dakota Sandstone
near the site also contains some oil.

The standards for gross alpha, manganese, sulfate, and TDS
are exceeded by all of the background samples. The standards for
chloride and iron are exceeded by 66 percent of the background sam-
ples, and for radium and selenium, 19 and 16 percent of the sam-
ples, respectively.
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Table 4.3 EPA National Drinking Water Standards
(40 CFR Parts 141 and 143)

Parameter

Dri nki ng water

Primary

standards^

Secondary

Arseni

c

0.05
Bari urn 1.0
Cadmi urn 0.01
Chromi urn 0.05 _ _

Copper “ * L 1.0
Fluoride 1.4-2.

4“
_ —

Lead 0.05 — .

Mercury 0.002
Nitrate 10.0 • —

Sel eni urn 0.01 — -

Silver 0.05 —
Zinc — 5.0
Chloride — 250.0
Iron — 0.3
Manganese — 0.05
pH -- 6.5-8.

5

Sulfate — 250.0
TDS — 500.0
Radium 226-228 combined

(in picocuries per liter)

Gross alpha“
(in picocuries per liter)

5.0

15.0 --

lAII values in mg/1 unless otherwise noted,
“standard varies depending on water temperature.
^Does not include uranium or radon.
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To determine the nature and extent of contamination in the

alluvial ground water resulting from leachate generated at the

Grand Junction site, upgradient, on-site, crossgradient, and down-

gradient concentrations were compared to background alluvial

ground-water quality and all ground-water analyses were compared

to the EPA primary and secondary drinking water standards. Compar-

isons to both the standards and the background quality is needed

because the background ground-water consistently exceeded several

standards.

Based on the exceedence of the standards and the exceedence

of the maximum background values by alluvial ground-water samples

on the site and downgradient of the site, five constituents are

most critical

:

0 Chloride exceeded the drinking water standard in 100 per-

cent of the on-site samples and 97 percent of the down-

gradient samples; it exceeded the maximum background value

in 96 percent of the on-site samples and 97 percent of the

downgradient samples.

0 Fluoride exceeded the drinking water standard in 83 per-

cent of the on-site samples and 25 percent of the down-

gradient samples, and exceeded the maximum background

value in 83 percent of the on-site samples and 25 percent

of the downgradient samples.

0 Iron exceeded the drinking water standard in 68 percent of

the on-site samples and 66 percent of the downgradient sam-

ples; it exceeded the maximum background value in 53 per-

cent of both the on-site and downgradient samples.

0 Sulfate exceeded the drinking water standard in 100 per-

cent of on-site and downgradient samples and exceeded the

maximum background value in 25 percent of the on-site sam-

ples and 15 percent of the downgradient samples.

0 Cadmium exceeded the drinking water standard in 25 percent
of the on-site samples and three percent of the down-
gradient samples; it exceeded the maximum background value
in 37 percent of the on-site samples and three percent of

the downgradient samples.

Other constituents whose concentrations exceeded the maximum
background values in on-site and downgradient samples, but have no

associated drinking water standards, include calcium, gross beta,
potassium, strontium, ammonium, specific conductance, molybdenum,
nickel, sodium, uranium, total halogenated hydrocarbon, and
vanadi urn.

All of the manganese and TDS concentrations in on-site and
downgradient samples exceeded the drinking water standards but on-
ly exceeded the maximum background concentration for manganese in

three percent of the on-site samples and two percent of the down-
gradient samples. For TDS, nine percent of the on-site samples
and 35 percent of the downgradient samples exceeded the maximum
background concentration.
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Although radium and gross alpha are shown to exceed the Title
II uranium mill tailings standard, these values are not appropri-
ate. Radium is considered to exceed the standard for analyses
with detection limits over five pCi/1. Many of the recorded
exceedences are less than six pCi/1. These samples may be within
compliance of the standard. The gross alpha measurements included
uranium and radon whereas the standard excludes these two constit-
uents. Excluding uranium activity from the gross alpha count
would reduce the measurements to less than the standard for most
of the samples. Supporting data and additional analysis and dis-

cussion are included in Section F.3.1.

Water use

Known use of shallow ground water in the area of the site is

minimal. This may be attributed to the availability of a good

quality municipal water supply. One 40-foot-deep industrial well

taps the alluvium and Mancos Shale less than 1000 feet east and

upgradient of the tailings. The well is used for drainage of low-
lying land during periods of high water in the adjacent Colorado
River. Only two other registered wells penetrate the recent
Colorado River alluvium within six miles of the Grand Junction
pile. Both wells are flowing wells completed in the Dakota Sand-
stone. Only one is north of the river, approximately 1.5 miles
west of the site. The other well, south of the river, is beyond
the potential impacts from the site. Utilization of the Dakota in

the Grand Junction area is minor because of the generally poor
quality and low yield of the formation, which is rated fourth and

last among the artesian aquifers in the Grand Junction area.

Because of the poor quality and low yield of the Dakota Sandstone,
very little additional development of water from these formations
is likely (Lohman, 1965).

Cheney Reservoir site

The stratigraphy at the Cheney Reservoir site consists of be-

tween 23.5 and 42 feet of unconsolidated deposits overlying sever-
al hundred feet of Mancos Shale. Ground water is found in the

lower few feet of the unconsolidated deposits but not in the upper
Mancos Shale. Local ground-water flow generally parallels the lo-

cal slope of the land surface to the west. The portion of the un-
consolidated deposits below the water table has a relatively low

permeability when compared to alluvial deposits near the process-
ing site. Because of the low permeability and thinness of the sat-
urated layer, a well completed in it would probably yield less

than three gallons per day.

The local ground-water system is probably recharged by seep-
age from a ditch which is approximately 0.5 mile east of the site.

The ditch diverts water from Indian Creek, an intermittent drain-
age fed by snowmelt on the Grand Mesa. Discharge of the local

ground-water system is not readily apparent, but may occur as

evapotranspiration or as underflow to an ephemeral reach of Indian

Creek southwest of the site.
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Water quality of the shallow ground water ranges from good to

poor, exhibiting a definite decrease in quality related to dis-

tance from the recharge source. Based on measurements of electri-

cal conductivity, it is believed that concentrations of IDS in the

water in the ditch are less than 250 mg/1. The farthest upgradi-

ent well has concentrations of IDS ranging between 650 and 1000

mg/1. This upgradient well is approx imately 2400 feet from the

recharge source. A downgradient well approximately 3300 feet from

the ditch or recharge source had a measured TDS concentration of

3746 mg/1, although it was not certain that the TDS concentration

was representative of ground-water quality.

There is no known existing use of ground water in the immedi-

ate vicinity of the site. The closest known registered wells are

about two miles away from the site along Kannah Creek.

Two Road site

The stratigraphy at the Two Road site consists of a less than

15-foot to more than 30-foot-thick layer of unconsolidated depos-
its overlying approximately 500 to 1400 feet of Mancos Shale. No

ground water was encountered during the 1985 field program.
Ground water occurs intermittently below a nearby stock pond which
is approximately 1000 feet east of the site (URS, 1983). There
probably is ground water in the alluvium underlying washes on ei-

ther side of the site. The water quality in these washes is poor
based on reports for a well about four miles southwest of the site
(State of Utah, 1938). There is no known use of ground water with-
in four miles of the site.

Vicinity properties

No ground water would be impacted by remedial action at vicin-
ity properties; therefore, the ground-water regime beneath the
city of Grand Junction was not characteri zed for this EIS.

Borrow sites

All of the borrow sites except the Unaweep Canyon borrow site
lie adjacent to the Colorado River and are within the Grand
Valley. They are within unconsolidated alluvium overlying Mancos
Shale. Ground-water flow within the alluvium has two components:
flow influenced by and parallel to the river, and irrigation re-
turn flow toward the river. Water quality near the river can be
fair; however, shallow ground water typically has a brackish qual-
ity characterized by high concentrations of dissolved solids.
There is little use of shallow ground water in the Grand Valley.
No ground water is expected to be present within the area that
would be disturbed at the Unaweep borrow site.
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4.7 ECOSYSTEMS

4.7.1 Introduction

An overview of the vegetation, wildlife, and aquatic compo-
nents of the Grand Junction site, alternate disposal sites, and
borrow areas is presented in this section. Data used herein were
derived from field studies conducted by Biota (1985a, b), URS

(1983), and reconnaissance level surveys conducted by the NUS
Corporation (DOE, 1983a) and DOE in 1985. Additional information
was obtained from Federal and state agency personnel and pertinent
1 i terature.

Appendix H, Biologic Information, contains lists of wildlife
and plant species that are characteristic of or have been observed
at the Grand Junction site, the alternate disposal sites, and bor-

row sites. Scientific names of species referred to in the text ap-

pear in Appendix H.

4.7.2 Vegetation

The Grand Junction area is located in the western shrub and
grassland habitat of the Colorado Plateau (Kuchler, 1964). The
dominant regional plant community in which the study areas are lo-

cated is the sal tbush-greasewood type surrounded by pinyon-juniper
woodl and.

Grand Junction site

The Grand Junction site consists of 114 acres of highly dis-

turbed land. Past efforts to restore vegetation to this area have
been largely unsuccessful (DOE, 1983a). The vegetative cover is

sparse and is dominated by early successional species such as

crested wheatgrass, kochia, and Russian thistle.

A drainage ditch occurs at the east end of the site and tama-
risk, wheatgrass. Great Basin wildrye, thistle, and some cattail
occur here.

A zone of riparian vegetation occurs in the Colorado River ad-

jacent to the tailings pile (COE, 1985) (Figure G.3.1, Appendix G,

Floodplain and Wetlands Assessment). Using Cowardin et al.'s

(1979) wetlands classification, the area is comprised of palu-
strine scrub-shrub, palustrine forest, and unconsolidated habitats
(USFWS, 1985). The palustrine scrub-shrub type is dominated by

tamarisk and willow, and various grasses and herbs are also

common. The palustrine forest habitat is dominated by cottonwood
with understory vegetation similar to that observed in the palu-
strine scrub-shrub type. The unconsolidated habitat consists of

mudflats and rocky shores. Additional details regarding this area
appear in Appendix G.
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Cheney Reservoir site

The plant species at the Cheney Reservoir site are character-

istic of a salt desert community, with an abundance of grease-

wood. Shrub density is estimated to be 268 per square meter with

shadscale being the most abundant (43 percent) followed by bud

sagebrush (31 percent) and greasewood (27 percent). Other common

species are galleta grass, Indian ricegrass, squi rrelgrass, and

prickly pear. Ground cover is estimated to be 14 percent (DOE,

1983a).

Two Road site

The two major cover types within the Two Road site are grass-

land and saltbush. The grasslands cover the north and west part

of the site. Cheatgrass is dominant with the composite galleta

grass, scarlet globemallow, and prickly pear cactus also common.

The saltbush type covers the remainder of the site; shadscale is

dominant with Nuttail's saltbush, cheatgrass, scarlet globemallow,

rabbitbrush, and prickly pear as subdominants (URS, 1983).

Vicinity properties

Vicinity properties are mostly residential lots and some com-

mercial and vacant lots. The vegetation is composed primarily of

landscape vegetation or invading successional plant species.

Borrow sites

The 32 and Ch borrow site is a series of active borrow pits

located on the south side of the Colorado River. The borrow site

is extensively disturbed and contains little vegetation. The prin-

cipal plant communities in the area are orchards, pasture, and

small wood lots. Small streams also occur in the area.

The Fruita borrow site is a group of privately owned existing
gravel pits on the north side of the Colorado River. It is essen-
tially devoid of vegetation and is next to alfalfa and Timothy hay
fields on the north, east, and west sides. A few cottonwoods grow
along the river next to the site and widely scattered successional
weedy plants are found on the site.

The Unaweep Canyon borrow site is dominated by stony land on
steep slopes with deposits of cobbles, boulders, and stones that
are 10 to 200 feet thick (SCS, 1978). The vegetation consists of
pinyon pine. Rocky Mountain juniper, scattered ponderosa pine,
grasses, annuals, and cactus.

The Unaweep Seep Research Natural Area and Watershed (BLM,
1985a) is located within the vicinity of the borrow site. The
seep is a wooded wetland with cottonwood and willow being the com-
mon woody species. Carex species, cattail, grass, and various oth-
er herbaceous plants form a dense ground cover.
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4.7.3 Wildlife

Grand Junction site

The Grand Junction tailings site has low mammal diversity due

to the disturbed nature of the habitat and close proximity to the

city of Grand Junction. The most common species is the prairie
dog with 773 burrows counted in 1985 (Biota, 1985a). The desert
cottontail was the only other mammal species observed. Bird use

of the sparsely vegetated tailings is limited; the meadowlark and

magpie are the most common species. Reptiles at the site include
the gopher snake and plateau whiptail lizard; few other species
are expected on the tailings pile.

Riparian zone

Limited field surveys within the riparian zone indicated that
habitat for amphibians and reptiles such as the bullfrog, leopard
frog, and wandering garter snake occur in this area. Bird use of
this area is fairly extensive. The yellow warbler and song spar-
row are the most common nesting species. Mallards and the black-
crowned night heron occur at the site. Other common species are
the western kingbird, magpie, and swallows of various species.
Numerous shorebird, wading bird, and waterfowl tracks also occur.
Mammal activity in this area is expected to be substantial; rac-

coon and skunk tracks have been observed along with beaver and

muskrat sign.

Aquatic biota

The Colorado River in the area of the Grand Junction site me-
anders through agricul tural -residenti al areas and is braided
around gravel islands. The river has large annual fluctuations in

flow, temperature, and turbidity.

The aquatic biota of the Colorado River at Grand Junction was
surveyed by Valdez et al . (1982), in a 31-mile stretch from
Palisade to Loma, Colorado. The bluehead sucker, flannelmouth
sucker, common carp, roundtail chub, red shiner, sand shiner, and
fathead minnow were found to be common. Game species include the
green sunfish, bluegill, largemouth bass, black crappie, black
bullhead, and channel catfish.

Cheney Reservoir site

Mammals occurring at the Cheney Reservoir site include the
desert cottontail, white-tailed antelope squirrel, deer mouse, and
pronghorned antelope. Furbearers harvested from the area include
the coyote, bobcat, badger, striped skunk, and spotted skunk (DOE,

1983a).
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The diversity of bird species at the Cheney Reservoir site is

low due to the limited variety of vegetation. Common nesting spe-

cies include the horned lark and meadowlark. The golden eagle,

prairie falcon, and kestrel have been observed hunting at the

site. The only nesting bird of prey recorded on the site was the

burrowing owl

.

Reptiles which occur at the site include the short-horned liz-

ard, sagebrush lizard, and gopher snake. Amphibians are not ex-

pected to occur on this site due to the lack of permanent water

or temporary ponding.

Small game species present at the site include the desert cot-

tontail, mourning dove, and Gambel's quail. The pronghorn ante-

lope is the only big game species that has been observed at the

site; the size of the herd is estimated to be approximately 60 in-

dividuals (Morris, 1986). The mule deer may occur as an occasion-

al visitor.

Two Road site

Data regarding mammal species were collected through trap-
ping, nighttime spotlighting, aerial surveys, and general recon-

naissance (URS, 1983). A total of 11 species were observed with
the deer mouse and pinyon mouse being the most abundant small mam-

mal species collected during 1800 trap nights. The prairie dog is

a common species with 12,975 burrow openings observed at the site

plus a 0.5-mile buffer zone (Biota, 1985a). The estimated prairie
dog density is four to six animals per acre. Other mammals in-

clude the desert cottontail, white-tailed and black-tailed jackrab-
bit, coyote, badger, and pronghorned antelope. About 30 pronghorn
reside year-around and 20 mule deer winter in the vicinity of the
site. Critical winter range does not occur at the site (URS,

1983).

Reptiles which occur at the site include the short-horned liz-
ard and leopard lizard. Amphibians are not expected at the site
due to the lack of permanent or even temporary surface water need-
ed for breeding.

A total of 26 species of birds were observed at the site.
The horned lark, western meadowlark, and lark sparrow are the most
common nesting species. Other nesting species are the Brewer's
sparrow, mourning dove, sharp-tailed grouse, and common nighthawk.
Burrowing owls are the only nesting raptor on the site. The gold-
en eagles, prairie falcon, northern harrier. Cooper's hawk, ferru-
ginous hawk, and rough-legged hawks occur near the site. Most of
these raptors use the area as hunting habitat. The Swanson's hawk
and ferruginous hawk nest nearby (Lockhart, 1985).

Vicinity properties

Wildlife would consist of small animals such as nocturnal ro-
dents, common songbirds, and lizards associated with each proper-
ty's micro-environment.
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Borrow sites

The 32 and Ci and Fruita borrow sites are highly disturbed
and consequently few wildlife species occur in the area. Song-
birds, rodents, and herptiles occur along the edges while water-
fowl and shore birds may rest and feed along the Colorado River
adjacent to the site.

Data regarding wildlife near the Unaweep Canyon borrow site
area were obtained from BLM (1985a, b). This section of the Canyon
is designated as critical winter range for both elk and mule deer.

There are known golden eagle nests in the area as well as redtail
hawk, and Cooper's hawk nests. Potential nest sites for the per-
egrine falcon occur in the Canyon and bald eagles are known to win-
ter along the creek.

4.7.4 Threatened or endangered species

A total of 31 species of plants and wildlife are listed as
threatened or endangered within Colorado by the Federal and state
governments (USFWS, 1983; Colorado Division of Wildlife, 1983).
Ten of those species have been recorded in Mesa County in recent
years (DOE, 1983a) and this discussion will focus on these
species

.

Spineless hedgehog cactus is an endangered species and may oc-
cur at the Cheney Reservoir site (USFWS, 1983) and does occur in

Unaweep Canyon (BLM, 1985b). This species is most frequently en-

countered in duff that accumulates under pinyon pines; it is less
commonly observed in sagebrush (USFWS, 1978). The Cheney Reser-
voir site supports a desert shrub community, and appropriate
habitat for this species does not occur on the site. BLM person-
nel indicate its occurrence at this site is highly unlikely (DOE,

1983b). The appropriate habitat for this species occurs in

Unaweep Canyon and the occurrence of this species in the borrow
site area is possible.

Uinta Basin hookless cactus is a threatened species and may
occur at the Cheney Reservoir site (USFWS, 1983). It is found in

a variety of habitats, although habitat descriptions agree that
soils supporting this species are gravelly or rocky (USFWS, 1978;
Colorado Natural Areas Program, 1982). Associated plants are
shadscale, galleta grass, and Mormon tea. Populations of the

Uinta Basin hookless cactus are known to exist west of the Cheney
Reservoir site on rims above the Gunnison River; however, none are
known near the Cheney Reservoir site (DOE, 1983a).

The butterfly, Nokomis Fritillary ( Speyeria nokomi

s

nokomi

s

) was previously proposed for listing as an endangered
species but is no longer under consideration. The butterfly oc-
curs at only one location in Unaweep Canyon, at a spring on the
western end of the canyon. This butterfly is not known to occur
outside of the 50-acre location (McVean, 1986).

The Colorado squawfish is an endangered species that occurs
in the Colorado River near the Grand Junction site (USFWS, 1983,
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1984). Valdez et al . (1982) and Archer et al . (1985) studied the

ecology of the Colorado squawfish in the Colorado River. Relative

to the Grand Junction area, they found that young-of-the-year and

juvenile squawfish are found 30 or more miles downstream while

adults were captured nearby at Clifton Pond and Walter Walker Wild-

life Area. Adults are thought to use the section of river from

Moab, Utah, to Grand Junction for spawning including the Walter

Walker Wildlife Area. This species will congregate in deep pools

during the winter and disperse to backwaters, side channels, slow

moving shoreline areas, and irrigation returns to avoid high-flow

areas during spring runoff.

The humpback chub is an endangered species and may inhabit

the Colorado River near the Grand Junction site (USFWS, 1983,

1984)

. The only concentrations of the humpback chub in the upper

Colorado River are in deepwater canyons at Westwater Canyon and

Black Rocks about 30 miles downstream from the Grand Junction site

(Archer et al., 1985; Valdez et al., 1982). No specimens have

been taken near Grand Junction. The occurrence of this species is

correlated with deep, swift reaches of the river and its occur-

rence in the river near the tailings pile would be very sporadic.

The razorback sucker is listed as endangered by the State of

Colorado (Colorado Division of Wildlife, 1983) and according to

the USFWS (1983) may inhabit the Colorado River near the Grand

Junction site. A total of 37 of 52 razorback suckers captured by

Valdez et al . (1982) were from inundated gravel pits along the riv-

er near Grand Junction at Clifton Pond and Walter Walker Wildlife

Area. It is also known from the Gunnison River at its confluence
with the Colorado River (Colorado Division of Wildlife, 1978).

Habitat preference is for slow-moving water (gravel pits or back-

waters) over silt. It is likely that this species occurs, at

least occasionally, in the slower moving side channels of the

Colorado River near the tailings pile.

The bonytail chub is endangered in Colorado and "... is the

rarest of the Colorado River native fishes..." (Behnke and Benson,
1983). This species was not captured in the Colorado River by

Valdez et al . (1982) and the only recent captures were in the

Green River in Utah (Behnke and Benson, 1983) and the Colorado
River at Black Rocks near the Col orado-Utah border (Kaeding,

1985)

. Given that this species is almost extinct in the Colorado
River, its occurrence near Grand Junction is highly unlikely.

The whooping crane is an endangered species and according to
the USFWS (1983) may potentially occur near the Cheney Reservoir
site. Whooping cranes that were reared by sandhill cranes in

Idaho migrate through western Colorado (Colorado Division of Wild-
life, 1978). Migrating cranes from this population have been
observed at various reservoirs in the Grand Valley (DOE, 1983b).
Cheney Reservoir occurs in this area and, as such, may also serve
as a stopover point for migrating whooping cranes. Whooping
cranes would be expected to forage at the reservoir and surround-
ing uplands and roost at the reservoir at night.
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The bald eagle nests and winters in Colorado. In 1983 this
species nested at four locations in Colorado, none of which were
near Grand Junction (DOE, 1983b). Concentrations of up to 500
birds occur during the winter in Colorado. This species may occur
along the Colorado River near the tailings (USFWS, 1983) and win-
ters in small numbers in the Unaweep Canyon (BLM, 1985a). The
Grand Junction site is not within a wintering eagle high use area
though occasional eagles are observed near Grand Junction during
the winter (DOE, 1983a).

The peregrine falcon is an endangered species and may occur
near the Two Road site (USFWS, 1984) and in Unaweep Canyon (BLM,

1985a). Appropriate nesting habitat (cliffs near water) does not
occur at or near the Two Road site. The peregrine may use this ar-

ea as hunting habitat during migration.

The black-footed ferret is an endangered species and accord-
ing to the USFWS (1983, 1984) may occur at the Cheney Reservoir
and Two Road sites. There are no recent specimen records of the
black-footed ferret for Colorado, although occasional sight re-

cords are reported from several areas of the state. The species
is closely associated with prairie dogs in that prairie dogs are
their major prey base and they use prairie dog burrows for shelter
and as den sites. Ferrets are primarily nocturnal and spend most
of the time underground, except for dispersal of young in

September and October (Hillman and Clark, 1980).

The Two Road site and surrounding area contain a few thousand
acres of prairie dogs which could support a ferret population.
However, intensive nocturnal and diurnal study of the area indi-

cates that this species did not occur in 1985 at the Two Road site
(Biota, 1985a, b).

The Cheney Reservoir site has a small population of prairie
dogs along its northeastern boundary. Other prairie dog towns oc-
cur in the area; the closest town to the site is about one mile
away (DOE, 1983b). Black-footed ferrets have not been observed in

the Cheney Reservoir area.

4.8 RADIATION

The radiological environment at and near the Grand Junction site, the

Two Road site, and the Cheney Reservoir site is summarized in this sec-

tion. The radiological units of measure are picocuries (pCi) or micro-

curies (uCi) per liter (1) or gram (g). Radiological dose rates and expo-
sure are presented in microroentgens per hour (uR/hr) and millirem per

year. For purposes of this EIS, the roentgen and rem may be considered
equivalent for gamma radiations.

The radiation environments at the Grand Junction site and the two al-

ternate disposal sites were determined from the literature and from field

monitoring programs. A more extensive discussion of the radiation environ-

ment and radiological matters in general is provided in Appendix I, Radia-

tion Health Effects.
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The elevated levels of radiation reported in the following sections

and in Appendix I should be compared to the levels of natural background

radiation and other anthropogenic radiation levels for perspective.

Natural radioactive materials in the earth's crust (primarily uranium,

thorium, radium, and potassium) and cosmic rays from outer space continual-

ly expose people to a radiation flux. Additionally, people are routinely

exposed to man-made sources of radiation which include medical exposures,

fallout from weapons testing, and consumer products. On the average, a

person in the United States receives a dose equivalent of 200 millirem per

year. Approximately 45 percent of this dose equivalent comes from medical

exposures such as X-rays, 50 percent comes from natural radiation sources,

and five percent results from the other exposure categories (Shleien and

Terpilak, 1984). Some activities, occupations, and areas of the country
expose a person to a greater-than-average radiation dose equivalent. A

person employed in a nuclear power plant receives, on the average, 400 mil-
lirem per year (ERA, 1984). A person living at high altitudes such as

Albuquerque, New Mexico (elevation 5000 feet), receives nearly twice as

much cosmic radiation as a person living at sea level.

4.8.1 Grand Junction

The environmental radiological levels for the area surround-
ing the Grand Junction site have been characteri zed in previous
studies (ERA, 1975; FBDU, 1981; ORNL, 1980; MSRD, 1982; BFEC,
1985).

Short-term radioactive airborne particulate concentrations
were measured by Oak Ridge National Laboratory (ORNL) on the State
of Colorado tailings repository, adjacent to the tailings pile at
the Grand Junction site. The concentration of radioactive particu-
lates from these 3.2-hour samples taken with a high-volume air
sampler ranged from 1.4 ^to 17 pCi/m'^ Ra-226, 4.4 to lU pCi/m'^
Rb-210, 3.8 to 14 Th-230, and 2.1 to 4.2 pCi/m-^ U-238
(ORNL, 1980).

Several studies to determine ambient air radon concentrations
near the Grand Junction site have been undertaken (FBDU, 1981;
Schearer and Sills, 1969; ERA, 1977). On-pile measurements yield-
ed an annual -average radon concentration of 26 pCi/1 (FBDU, 1981).
The results of 24-hour average radon concentrations ranged from
6.7 pCi/1 at 0.08 mile from the pile to 2.6 pCi/1 at 0.33 mile
from the pile (FBDU, 1981). The average background radon concen-
tration, determined from year-long measurements taken in 1969
(Shearer and Sills) and from 1974 through 1975 (ERA), is 0.8
pCi/1. These measurements were obtained approximately 1.7 miles
from the pile.

Gamma radiation levels have been measured and found to de-
crease rapidly with distance from the tailings pile. On the pile,
gamma radiation levels vary from 150 to 350 uR/hr (ORNL, 1980). A
background level of 11 uR/hr is reached at approximately 0.3 to
0.4 mile from the pile in each direction. The range of typical
background values is seven to 17 uR/hr (ORNL, 1980).
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Background concentrations of radionuclides in soils have been
measured in and around Grand Junction by a number of investiga-
tors. Results are generally comparable and are typified by the
ORNL, 1980, results which indicate the following average concentra-
tions: Ra-226, 2.0 pCi/g; U-238, 0.7 pCi/g; and Th-232, 0.6
pCi/g. Within the designated site boundary in off-pile areas, the
range of Ra-226 concentrations is two to 7589 pCi/g (BFEC, 1985).
The highest Ra-226 concentrations occur in the former ore storage
area and mill yard. The former settling ponds and the State of
Colorado tailings repository have lower levels of contamination.
Figure 4.11 shows the extent and depth of contamination around the
Grand Junction site.

On the pile, a statistically designed sampling program con-
ducted by Mountain States Research and Development (MSRD, 1982) re-
sulted in pile-average values of 54 pCi/g U-238, 702 pCi/g Ra-226,
and 702 pCi/g Th-230. Radium concentrations ranged from 35 to

3129 pCi/1 within the tailings pile. The latter two radionuclides
were measured in the MSRD samples by Bendix Field Engineering
Corp. (BFEC, 1985).

Sediment samples taken at the edge of the Colorado River with-
in 100 yards of the tailings pile had a range of Ra-226 concentra-
tions of 1.4 to 9.5 pCi/g (ORNL, 1980). The highest concentration
of Ra-226 found in a sediment sample was 68 pCi/g. This sanple was
from a drainage ditch at the southeast corner of the tailings pile
(ORNL, 1980).

A surface-water sampling program was conducted from 1961 to
1972. During this period, the average concentration of Ra-226 in

the Colorado River upstream of the tailings pile was 0.18 pCi/1.
Downstream from the pile the concentration of Ra-226 was 0.16
pCi/1 (FBDU, 1981). In a more recent study conducted by ORNL, one
upstream sample in the Colorado River had radionuclide concentra-
tions of 0.51 pCi/1 Ra-226, 21 pCi/1 Th-230, and a nondetectable
concentration of Pb-210. The single downstream sample resulted in

a concentration of 0.06 pCi/1 Ra-226 and nondetectable levels of
Th-230 and Pb-210 (ORNL, 1980).

Upgradient ground-water samples had nondetectable concentra-
tions of Ra-226 and a total uranium content of 6.8 pCi/1. The high-

est measured Ra-226 concentration in ground water was 29 pCi/1

underneath the tailings pile (see Appendix F, Hydrology Report).

4.8.2 Cheney Reservoir and Two Road sites

Radiation levels currently existing at the Cheney Reservoir
and Two Road sites have been determined from monitoring programs
conducted by the DOE. The data described below are the result of
three months of monitoring (April through June, 1985).

Using the Track-Etch method, DOE measured ambient air concen-
trations of Rn-222 at one location at each site for three months.

The average Rn-222 concentration at the Cheney Reservoir site was

0.47 pCi/1. The average Rn-222 concentration at Two Road was 0.46

pCi/1.
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A general survey of terrestrial and cosmic radiation levels
was also conducted by the DOE in the area surrounding each alter-
nate disposal site. The measurements were performed by taking
four pressurized ionization chamber measurements at each site.

The average of the measurements was 13.8 uR/hr at the Cheney Reser-
voir site and 13.6 uR/hr at the Two Road site.

Five surface soil samples (to a depth of six inches) were tak-
en at Two Road and four soil samples were taken at Cheney Reser-
voir. The surface soil samples taken at Two Road had an average
Ra-226 concentration of 0.94 pCi/g with a standard deviation of

0.17 pCi/g. The samples taken at the Cheney Reservoir site had a

Ra-226 concentration of 1.8 pCi/g with a standard deviation of

0.73 pCi/g.

4.8.3 Borrow sites

The radiation environment at the potential borrow sites has
not been characterized. The naturally occurring radiation levels
at these sites are expected to be similar to the levels found at

the alternate disposal sites.

4.8.4 Vicinity properties

An estimated 300,000 cubic yards of uranium tailings have
been moved from the Grand Junction site and used as fill material
on various construction projects. Approximately 3465 vicinity
properties would be cleaned up during the remedial action at the
Grand Junction site.

The highest annual average radon working level found indoors
at a vicinity property was 1.5. The average value found in proper-
ties with structural contamination was 0.018 working level. The

average of the high indoor gamma exposure rate is approximately 29

uR/hr. The average of the high outdoor gamma exposure rate is 74

uR/hr.

4.9 LAND USE

4.9.1 Regional setting

Grand Junction, the county seat of Mesa County, is the commer-

cial, agricul tural , and transportation center of western Colorado.
The county has gradually shifted from an economy based on agricul-

ture to one based on construction, manufacturing, and energy devel-

opment, as well as agriculture. Although most of the land in Mesa

County is used as rangeland, the county is a commercial center for

the region. Grand Junction contains more than one-third of the

county's population.

Table 4.4 presents the results of a 1982 zoning survey.

According to the survey. Mesa County contained a total of

2,133,000 acres. Of the total county acreage, 71.50 percent was
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Table 4.4 Mesa County/City of Grand Junction zoning survey
December, 1982

Zoning designation Acres Percentage^

Residential 26,747.8 1.25

Commerci al 4,148.2 0.20

Industri al 4,206.1 0.20

Agriculture, forestry, and
transition (private) 520,163.7 24.38

Agriculture, forestry, and
transition (U.S. Government) 1,525,933 71.50

Other (state government) 5,209.7 0.25

Total zoned area in Mesa County 2,086,408.5 97.78

Incorporated cities and towns 10,988.4 0.53

Unclassified areas
(e.g. roads, rivers, canals) 35,603 1.68

Total area in Mesa County 2,133,000 100.0

Grand Junction 8,157 100.0
Residenti al 3,677 (43.9)
Commerci al 3,622 (43.3)
I ndustri al 754 (9.0)
Unzoned 104 (1.2)
Total zonable area in Grand Junction 8,157 97.4
Rivers, canals, lakes, and roads 216 (2.6)

Total area in Grand Junction 8,373 100.0

Percentages in parentheses represent proportions of the
city of Grand Junction zoned as designated.

Ref. City/County Comprehensive Planning Department, 1983.

total acreage in the
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owned by the Federal Government, 0.25 percent was owned by the
state government, 26.03 percent was privately owned land outside
of incorporated cities and towns, and the remaining 2.22 percent
represents private and publicly owned land inside incorporated cit-
ies and towns, and land in unclassified areas such as roads, riv-
ers, and canals (City/County Comprehensive Planning, 1983).

The 1982 survey placed the majority of the land in Mesa
County (96.88 percent) in the agriculture, forestry, and transi-
tion zoning classification. The Federally owned acreage
(1,525,933 acres) in this classification was managed by the U.S.
Forest Service (545,679 acres), BLM (958,094 acres). National
Parks Service (19,406 acres), and Bureau of Reclamation (2754
acres). Mesa County residential acreage included 26,748 acres, or

1.25 percent of the total county acreage. County commercially
zoned acreage included 4148 acres, or 0.20 percent of the total

Mesa County acreage. Acreage zoned for industrial use included
4206 acres, or 0.20 percent of the total of the Mesa County acre-
age (City/County Comprehensive Planning, 1983).

In 1978, Mesa County contained a total of 1257 farms. Land
in farms (482,856 acres) represented 22.6 percent of the county's
total area. The average farm size was 384 acres. Of the 482,856
acres in farms, 100,378 acres were used as cropland, 16,502 acres
were woodland, and 365,956 acres were used for other purposes. A

total of 103,540 acres were irrigated (City/County Comprehensive
Planning, 1983).

In 1981, the value of Mesa County crop production totalled
$23.0 million. Major crops include hay, corn grain, corn silage,

barley, fruits, and vegetables. The number of irrigated acres in-

creased 23.8 percent between 1974 and 1978. Despite the economic
diversification in Mesa County during the past decade, agriculture
is expected to continue to be a major component of the Mesa County
economic base (City/County Comprehensive Planning, 1983).

Within the city of Grand Junction, the 1982 survey showed

43.9 percent of the city's 8373 acres were zoned for residential

use, 43.3 percent were zoned for commercial use, and nine percent

were zoned for industrial use. Rivers, canals, and roads covered

216 acres, or 2.6 percent of the city's land. The remaining 1.2

percent of the land in Grand Junction was unzoned (City/County

Comprehensive Planning, 1983).

4.9.2 Grand Junction site

The Grand Junction tailings site is privately owned and is lo-

cated in a primarily urbanized area, with residential, commercial,

and industrial development nearby. The land within 0.5 mile of

the site on the north side of the river is undergoing a transition

from residential to commercial and industrial uses. Residences

are being replaced with business establishments to the northeast

and west of the site. The area's proximity to the Denver and Rio
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Grande Western Railroad makes it desirable for industrial develop-

ment. Commercial and industrial land use occurs immediately north

and northeast of the tailings site (Figure 4.12). There is some

residential development south of the site, across the Colorado

River. The residential area west of the site is an older low-

income area, with many old houses interspersed with some commer-

cial establishments. The land east of the site is used for indu-

strial purposes or is vacant. The vacant lands mark the transi-

tion between the urban area of the city and the rural residential

and agricultural areas east of the city. The railroad is roughly

the northern boundary of the area of industrial land use. There

is an industrial park near the north side of the site. As this is

developed, it is expected to hasten the industrialization of the

other land in the vicinity of the site (DOE, 1983a).

The site is outside the incorporated area of the city of

Grand Junction and is therefore not subject to the zoning restric-

tions of the city. The area is, however, subject to county zon-

ing; the site and the surrounding area are zoned industrial. The

industrial classification extends out as far as 28 Road (Figure

4.12), where it changes to the agricultural-forest-transition clas-

sification. This designation is reserved for areas that are under-

going a transition from agricultural or forest land to industrial

use. The area immediately adjacent to the northwest portion of

the site is part of Grand Junction; it is zoned 1-2 which is heavy

industrial. The site is surrounded by land zoned industrial (DOE,

1983a).

Since the site is outside the city limits, it is controlled
by Mesa County's Land Use Plan and development policies. The lat-

est addition to the plan and development policies occurred in

September, 1982. The part of this document that is pertinent to

the development of the site and its vicinity is Section 9, which
includes land-use and site-planning standards. This section recom-
mends the use of planned-unit developments to ensure that all new
construction is in conformity with the character of the area. The
county encourages developers to draw up their own plan and site-
planning criteria, which are then subject to gross density limits,
performance standards, and a requirement for buffer zones between
substantially different types of development (DOE, 1983a).

Grand Junction's adopted parks and recreation plan designates
the tailings site as part of the proposed Colorado River Park
System. However, as previously noted, the site is not currently
within the city limits. Thus, there is an apparent conflict be-
tween the commerci al /industri al zoning and land use designation of
the site, as well as the adjacent property, and its designation as
part of the Colorado River Park System (City Planning Department,
1984). The site is located in a 100-year floodplain. City regula-
tions require that a Flood Development Permit be obtained before
developments in the floodplain may commence and the county discour-
ages development in the floodplain (City Planning Department,
1984).
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4.9.3 Cheney Reservoir site

The Cheney Reservoir site is located approximately 18 miles

southeast of the Grand Junction site off U.S. Highway 50. The

site is Federally owned, and is managed by the BLM.

The site is located within a BLM grazing allotment designated

for cattle. Grazing on the rangeland is the primary use of land

within three miles of the site. The site, however, is also under

an oil and gas lease. An electric power transmission line crosses

the site, and another line occurs east of the site (Logan-Pearce,

1985).

The nearest residences to the site are two mobile homes locat-

ed approximately 1.5 miles to the northeast (Figure 4.13). A zone

of irrigated agricultural land begins about two miles to the north

of the site in the valley of Kannah Creek. Associated with this

zone are farmsteads, ranches, and some mobile homes. Most of the

irrigated land is two to three miles from the site. Between two

to three miles northeast of the site there are at least 11 single

family homes and two mobile homes (DOE, 1983a).

4.9.4 Two Road site

The Two Road site is located approximately 33 miles northwest
of the Grand Junction site. It is located along Two Road, 3.4

miles northwest of the intersection of Two Road and U.S. Highway 6

& 50. The site is Federally owned, and is managed by the BLM.

The site is within a BLM grazing allotment. The grazing of
sheep on the area's sparsely vegetated rangeland is the primary
use of the land. Deer are the dominant wild grazing animals; how-
ever, their numbers are few in the region containing the site.

The land containing the site is also under oil and gas leases; an

underground natural gas pipeline (running northwest- southeast) is

located approximately one mile northeast of the site (Logan-
Pearce, 1985).

The proposed Glenwood-Dotsero project, designed to reduce the
salt content of the Colorado River, considers the area of the Two
Road site as a potential location for evaporation ponds. The pro-
ject is under the jurisdiction of the U.S. Department of the
Interior, Bureau of Reclamation, and is part of the Colorado River
Water Quality Improvement Program. The Glenwood-Dotsero Springs
Salinity Control Unit was authorized in 1980 for feasibility plan-
ning. The resulting recommended plan called for approximately
5000 acres of evaporation ponds at the Two Road site. The State
of Colorado, which must approve the project, has rejected the evap-
oration ponds design. The final report of the State on the future
of the project has not yet been published; however, less expensive
salinity control projects exist, and it is unlikely that the
Glenwood-Dotsero project will be further considered in the near fu-
ture (Mezei

, 1985)

.
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The nearest residence to the site is a mobile home just east

of the intersection of Two Road and U.S. Highway 6 & 50; the loca-

tion supports a sheep operation, including lambing pens and a

small reservoir for watering. A pumping station is located approx-

imately two miles to the southeast of the site. An agricultural

area, including residences, begins approximately five miles east

of the site and extends east and south toward Mack (Figure 4.14).

4.9.5 Vicinity properties

The types of vicinity properties that would be affected by

the remedial action include homes, businesses, and open lands in

the vicinity of the mill tailings site. Building lots (residen-

tial and commercial) may range from small lots of approximately

5000 square feet to lots of several acres in size. However, a typ-

ical lot measures approximately 100 x 100 feet (0.23 acre). A pri-

vate residence or commercial building exists on most identified
properties. Approximately 3465 properties in Grand Junction are

expected to be candidates for cleanup under the UMTRA Project dur-

ing remedial action at the tailings pile (Appendix L, Vicinity
Property Report). Because there are several thousand contaminated
properties in Grand Junction, and because properties there are not

located exclusively in any single section of the community, the

land use description for Grand Junction as a whole (Sections 4.9.1
and 4.9.2) can serve as a description of the land use context for
the vicinity properties (DOE, 1985).

The existence of the tailings piles and potential contamina-
tion of properties has had relatively little impact on land use or
values. Within Grand Junction during the 1974 to 1984 period, res-
idential and commercial development increased adjacent to the tail-
ings site; an additional 50 to 60 housing units, a sawmill and
lumber yard, several warehouses, and other commercial businesses
were established near the tailings site (Metzner, 1984). In a

study of land values at, and adjacent to, the South Salt Lake City
tailings site, it was found that adjacent land values were unaf-
fected by the tailings pile and were primarily affected by the
highest and best use of the parcel (DOE, 1984). Following decon-
tamination, property values may increase, principally because of
improvements during restoration. Most of the potentially contam-
inated businesses show little impact from the presence of the tail-
ings. DOE property value assessments do not devalue properties
due to tailings contamination (DOE, 1985).

4.9.6 Borrow sites

The 32 and Ci borrow site consists of four privately owned
pits located 6.5 miles east of the Grand Junction site and within
0.25 mile of each other. The pits cover a total of approximately
70 acres. The nearest residence to the site is within one mile of
any of the four pits. There are orchards in the area which are ir-
rigated occasionally.
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The Unaweep site is located approximately 47 miles southwest

of the Grand Junction site in Unaweep Canyon. The site is Federal-

ly owned and is managed by the BLM. There are no residences with-

in 0.25 mile of the site. The Unaweep site consists of approxi-

mately 25 acres.

The Fruita borrow site is located in Fruita, 21.9 miles east

of the Two Road site. The site is a privately owned sand and grav-

el pit and consists of approximately 10 acres. Irrigation ditches

run adjacent to the pit. A ready-mix concrete plant is also locat-

ed adjacent to the pit. The nearest residences are on small irri-

gated farms located approximately 0.25 mile to the east.

4.10 AMBIENT SOUND LEVELS

Humans can hear sound over a wide range of pressures. The decibel

(dB) is the unit used to express the relative intensity of sound levels

over a wide physical range. The human ear does not perceive sound at low

frequencies in the same manner that it does at higher frequencies. Sounds
at low frequency do not seem as loud as those of equal intensity at higher
frequencies. The A-weighting network is provided in sound analysis sys-

tems to simulate the sensitivity of the human ear to different frequen-
cies. A-weighted sound levels are expressed in units of decibels and are

used throughout this section.

The Colorado Revised Statute 25-12-101-108 sets noise limits at the

boundaries of properties on which noise-producing activities occur. Under
this statute the production of noise levels would be restricted to the lim-

its shown in Table 4.5.

Table 4.5 Colorado noise limits

Zone

7:00 a.m. to

next 7:00 p.m.

(dBA)

7:00 p.m. to
next 7:00 a.m.

(dBA)

Resident! al 55 50

Commerci al 60 55

Light industrial 70 65

Industri al 80^ 75

^Because of noise production, activities during remedial action are sche-
duled for daytime operation only; it is the 80-dBA standard at the proper-
ty line that would need to be met.
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4.10.1 Grand Junction site

As described in Appendix D, Weather, Air Quality, and Noise,
a survey of background sound levels was conducted in Grand
Junction to establish the present sound levels around the tailings
pile. Sound levels were measured at four sanpling points:

0 Sampling point 1: at the western entrance to the tailings
area at the end of Struthers Avenue, just east of South
9th Street.

0 Sampling point 2: on the south side of Noland Avenue, 150
feet west of the centerline of U.S. Highway 50, adjacent
to a junkyard.

0 Sampling point 3: in a new residential area at the dead
end of Santa Clara Avenue, at the edge of the bluff over-
looking the Colorado River.

0 Sampling point 4: in the industrial area to the north of
the tailings area and the abandoned filtration plant, on
the south side of Winters Avenue at its intersection with
South 15th Street.

The results of the survey show that the sound levels around
the Grand Junction site are characteristic of a town setting. The
residual background sound levels (i.e., the levels that are exceed-
ed 90 percent of the time) are higher than 35 decibels at night
and 45 decibels during the day. The principal source of noise is

traf fi c.

The sound levels are below the maximum levels allowed by

Colorado noise regulations (80 decibels for daytime construction
activities or rail transport at a distance of 25 feet beyond the

construction property or the railroad right-of-way). However, the
day-night sound levels (L^^) around sanpling points 1 and 3 are

near, and may exceed, the '55-decibel limit recommended by the ERA
(1974). It is also probable that, because of the heavy traffic on

U.S. Highway 50, residences near sampling point 2 are also exposed
to day-night sound levels that exceed 55 decibels.

4.10.2 Alternate disposal sites

No measurements of ambient sound levels have been made at the

alternate disposal sites. However, ambient sound levels at the

sites can be estimated by considering the rural, undeveloped na-

ture of the sites. Sound levels in rural locations removed from

human activity are primarily a function of the wind speed which

varies seasonally and daily. Wind speeds above 12 miles per hour

normally produce enough local turbulence in trees and bushes to

dominate other natural sounds. In periods of calm, the noises

made by birds and insects predominate. Distant traffic may also

be heard at the Cheney Reservoir and Two Road sites. The percepti-

bility of noise from traffic is governed by distance from the
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road, road conditions, the speed at which vehicles are traveling,

and weather conditions. Day-night sound levels at both sites are

expected to be approximately equivalent to the level listed for

"rural, undeveloped" in Table 4.6.

Table 4.6 Typical values of day-night sound levels,

Land use description

Popul at ion

density
p

(peopl e/mi"^) L . -dBA
dn

Rural, undeveloped 20 35

Rural, partially developed 60 40
Quiet suburban 200 45

Normal suburban 600 50
Urban 2,000 55

Noisy urban 6,000 60
Very noisy urban 20,000 65

^Day-night sound level (L, ) i s an ERA description of environ-
mental sound. It is tne average of daytime and nighttime
A-weighted energy-equivalent sound levels with nighttime sound
given a penalty of 10 decibels.

Ref. National Academy of Sciences, 1977.

4.10.3 Vicinity properties

The vicinity properties are mainly residential and commercial
properties, and some open lands. No measures of ambient sound lev-
els have been made at any vicinity properties. Ambient sound lev-
els at these properties undoubtedly vary greatly depending on asso-
ciated land uses. Day-night sound levels would be expected to
range from approximately 40 decibels in rural, partially developed
areas to 60 decibels or more in the most urbanized portions of
Grand Junction.

4.10.4 Borrow sites

No sound measurements have been taken at any of the borrow
sites. The 32 and Ci and Fruita borrow sites are both located in
rural

, partially developed areas that would probably be character-
ized by day-night sound levels of 40 to 45 decibels. The Unaweep
Canyon site is in a rural, undeveloped area that would probably
have a day-night sound level under 40 decibels. None of the bor-
row sites have residences within 0.25 mile.
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4.11 SCENIC, HISTORICAL, AND CULTURAL RESOURCES

4.11.1 Scenic resources

Grand Junction site

The visual characteristics of the Grand Junction site are typ-
ical of industrial areas, although there are many nearby open, va-

cant areas. A prominent bluff with residential development on top
characterizes the landscape south of the Colorado River, south of

the processing site. Several neighborhoods in this area have di-

rect views of the site.

Since the site is open and has little or no vegetation, its

visual appearance is somewhat neutral. It neither adds to nor sig-
nificantly detracts from the overall appearance of the industrial
section of Grand Junction. This area of town can be seen from the

Colorado National Monument; however, from this viewing distance of
more than 10 miles, the site blends into the existing urban fabric
and appears as open space.

The site is not on any major road, and the railroad is a mile
away. Thus, the site is primarily seen either as a midground or a

background view. The Colorado River valley is considered to be a

Class 4 visual resource by the BLM (Appendix J, Scenic, Cultural,
and Historic Information, Section J.l). This is the lowest rank-
ing in the Bureau's Visual Resource Management (VRM) program.

Cheney Reservoir site

The Cheney Reservoir site is nearly flat, open rangeland with
scrub vegetation. The natural open character is broken by the

transmission line that crosses the site. This site is approximate-
ly two miles from U.S. Highway 50 and is at least 200 feet higher
in elevation than the highway. The site cannot be seen from U.S.

Highway 50. The land surrounding the site is rolling terrain with
scrub vegetation. An intermittent stream, Indian Creek, runs
along the southeastern edge of the site. Grand Mesa, approximate-
ly six miles northeast, provides an impressive scenic backdrop to

the site.

The site area is assigned to the VRM Class 3 by the BLM, but
is surrounded by lands classified as Class 2, the highest current
classification in this BLM district. Class 3 is managed for devel-
opment to be subordinate to the landscape, and Class 2 does not al-

low for any management activity to be evident in the landscape
(Appendix J, Scenic, Cultural, and Historic Information).

The site can be seen from Grand Mesa and parts of the Grand
Mesa National Forest, including one formal recreation area approx-
imately five miles to the northeast. However, the site appears
mainly as a part of the background at such a distance.
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Two Road site

The Two Road site is characterized by flat, open rangeland

with sparse vegetation. Some topographical points of interest oc-

cur in the region. The Book Cliffs, with almost 2000 feet of re-

lief, are approximately eight miles north of the site. Interstate

70 and U.S. Highway 6 & 50 cannot be easily seen from the site.

Bitter Creek, an intermittent stream, runs north to south just

west of the site. In addition, an unnamed tributary of Bitter

Creek runs along the eastern edge of the site.

The Two Road area is assigned to VRM Class 3 by the BLM.

Vicinity properties

The vicinity properties include commercial as well as residen-
tial structures. This is a diverse group and the scenic values as-

sociated with them are typical of an urban setting.

Borrow sites

The scenic values of the borrow sites are typical of the lo-

cal scenic values of the Grand Valley. Those borrow sites that

are located closer to communities have typical urban scenic re-

sources in the area. The Unaweep Canyon has a VRM classification
of 2. The 32 and Ci and Fruita sites are in VRM Class 4.

4.11.2 Prehistoric and historic resources

In the region of Grand Junction and the alternate sites, ev-
idence of human habitation goes back to the Paleoindian Period
(10,000 to 5500 B.C.). Archaeological remains of this period con-
sist mainly of fragmentary or isolated finds of the characteristic
spear tips. More extensive remains of this period have been found
elsewhere in North America. Evidence dating to the Archaic Period
(5500 B.C. to A.D. 500) is quite plentiful. Small and large sites
consisting of chipped-stone debris, tools, and open hearths are
known. The next historic period, the Formative (A.D. 500 to
1200), is recorded by remains of pottery, masonry architecture,
and drawings on rock faces. The sites of this period that yield
masonry structures, ceramics, or cultigens are rare. It should be
noted that recent archaeological investigations have indicated
that the transition between the Archaic and Formation periods was
not as definitive as other periods. Recent evidence indicates
that the nomadic group never really disappeared, and continued
into the next period (Gooding and Shields, 1985).

During the latter part of the next period, the Protohi storic
(A.D. 1200 to 1820), Spanish explorers from Santa Fe, New Mexico,
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entered the Grand Junction area; however, they left little ev-
idence of their visits. Aboriginal remains from the Protohi storic
Period are, on the other hand, common in the region. They include
campsites and scatters of artifacts.

European incursions became more frequent and organized at the
beginning of the Historic Period (A.D. 1820 to 1932). For nearly
two decades beginning in 1863, the region was a reservation of the
Ute Indians. After the Utes were expelled in 1880, full-scale set-
tlement by Euroamericans ensued. Communities like Grand Junction
were established during the latter part of the nineteenth century.
Railroads and roads were built along the Colorado River in the ear-
ly years of the twentieth century.

The region is known for cycles of mining activity. The min-
ing of coal goes back to the 1880s. The mining and milling of ura-
nium and vanadium began in the 1920s and 1930s.

4.11.3 Cultural resources

Information on the regional historic and cultural resources
is contained in Appendix J, Scenic, Cultural, and Historic Informa-
tion.

Grand Junction site

The area around the Grand Junction tailings site was involved
in the early development of the city. The site itself once housed
a portion of the first sugar-beet refinery in Colorado, built in

1899. The refinery was converted to the uranium mill that pro-

duced the tailings; however, the original buildings were apparent-
ly demolished or greatly altered, and the site itself has been
extensively disturbed. The State Historic Preservation Office
(SHPO) has recently determined that the mill is not eligible to

the National Register of Historic Places (NRHP) (Wildesen, 1986).

Cheney Reservoir site

The Cheney Reservoir site and the surrounding area contain a

high density of potentially significant cultural resources. There
are two concentrations of cultural resources in the Cheney Reser-

voir study area. One occupies a low ridge that cuts diagonally
(SW/NE) through the center of the study area and the other is in

the southeast corner of the study area. The southern concentra-

tion has the greater artifact density of the two (GRI, 1985). The

SHPO has determined that four lithic scatters, two sites in each

concentration, need more data to determine their eligibility.

More information is given in Appendix J, Scenic, Cultural, and

Historic Information.
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Two Road site

The Two Road vicinity contains one campsite/lithic scatter de-

termined by SHPO to be eliyiblo to the NRHP. An additional lithic

scatter site needs additional data for determination of eligibil-

ity. The sites generally overlook the East Fork of Bitter Creek

more than one mile from the disposal site (GRI, 1985).

Vicinity properties

The majority of vicinity properties are younger than 50

years. They are therefore ineligible for inclusion to the NRHP.

It is possible that a few vicinity properties (ones older than 50

years) could be eligible to the NRHP. However, to date none have

been identified. A cultural resource survey would be conducted

for any vicinity property 50 years old or older and consultation

with SHPO would be conducted if these structures were to be

impacted.

Borrow sites

The 32 and Ci borrow site is at existing commercial loca-

tions and, as a result, the areas have been disturbed and are not

expected to contain cultural resources. The Unaweep Canyon site

has not been surveyed. Prior to any surface disturbances, cultur-

al resource surveys would be conducted for all borrow sites to be

used.

4.12 SOCIOECONOMIC CHARACTERISTICS

The following is a description
Grand Junction area. This material

ed in Appendix K, Socioeconomics and

of the socioeconomic conditions of the

summarizes more detailed data present-
land Use Information.

4.12.1 Popul ation

The 1980 populations of Mesa County and Grand Junction, as

tabulated by the U.S. Bureau of the Census, were 81,530 and

28,144, respectively. These populations represented increases
from 1970 census counts of 49.9 percent for Mesa County (1970 pop-
ulation, 54,374) and 39.5 percent for Grand Junction (1970 popula-
tion, 20,170). However, declines in energy-related activity in

the area may have caused a decline in the rate of population
growth more recently. Estimates of urban area population trends
show Mesa County and Grand Junction to be losing population in the
period between 1984 and 1986. The estimated populations of Mesa
County and Grand Junction for 1986 are 81,000 and 28,000, respec-
tively (Grand Junction Planning Department, 1986). These are ex-
pected to be the lowest points to which the respective populations
will fall. Projections for future growth in population are based
on assumptions that energy prices will recover in the remaining
part of the decade and will remain strong on into the 1990s.
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In 1980, the median age in Mesa County was 29.0 years. The
County population was 95.8 percent white, 0.3 percent black, and

3.9 percent was composed of other races. People of Spanish origin
comprised seven percent of the total population. The average
household size in Mesa County declined from 2.97 in 1970 to 2.67
in 1980. The 1980 average household size in Grand Junction, 2.30,
was smaller than the Mesa County average and the average of 2.65
for Colorado as a whole (U.S. Department of Commerce, 1982a, 1981,
1971).

4.12.2 Social and economic structure

The economic structure of Mesa County differs substantially
from the overall economic structures of the State of Colorado and

the United States. Mining is a major economic sector in Mesa
County; it represented 11.4 percent of 1980 earned income, as op-
posed to 4.9 percent of the state earnings. Compared to the state
and nation, manufacturing is a relatively small component of the
Mesa County economy. The services, government, and retail trade
sectors are the largest economic sectors in Mesa County. These
sectors are followed by mining, construction, and transporta-
tion/public utilities in terms of their proportion of county in-

come earned (U.S. Department of Commerce, 1982b).

The 1980 per capita personal income in Mesa County was

$8,630, considerably below the state-wide average of $10,033 (U.S.

Department of Commerce, 1982b). Projections show Mesa (bounty per

capita personal income, in real dollar terms, is expected to re-

main below the 1980 level until 1990, achieving a 5.1 percent real

increase by 2000 (Planning and Assessment System, 1984). Mesa
County commercial bank deposits increased 464 percent between 1970

and 1983 (from $70.7 million to $398.8 million); this represented
a per capita increase in bank deposits from $1,300 to $4,344, or

234 percent (Denver Research Institute, 1984).

4.12.3 Work force

The total number of employed in Mesa County grew from 27,684
in 1975 to 38,105 in 1980, a 37.6 percent increase. This repre-
sented a higher percentage increase in employment than experienced
by the state (25.8 percent) and the nation as a whole (14.9 per-
cent) during the period. The services sector employed the largest
number of people in 1980 in Mesa County (7185), followed by retail

trade (6747), government (5447), and construction (2738). There
were a total of 5027 proprietors in the county in 1980 (U.S.

Department of Commerce, 1982b)

.

The 1983 annual average unemployment rates for Mesa County
and Colorado were 11.7 percent and 6.6 percent, respectively. The

county rate was below that for the state as a whole during the

1975 to 1978 period. Slowdowns in oil shale development were
largely responsible for the large increase in the county unemploy-

ment rate (from 5.9 percent to 10.7 percent) between 1981 and 1982

(U.S. Bureau of Labor Statistics, 1985).
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The Mesa County labor force is expected to increase from

39,798 in 1985 to 45,459 in 2000. During the same period, the un-

employment rate is expected to decline from 8.8 percent to five

percent. The labor force participation rate is expected to in-

crease over the period from 47 percent to 49 percent. Mining, con-

struction, and manufacturing sectors are expected to make the

largest percentage employment 'increases. The percentage of total

county employment contained in the government, services, finance/

insurance/real estate, wholesale/retail trade, transportation/

communication/public utilities, agriculture labor, and agriculture

proprietors sectors are expected to decline (Planning and Assess-

ment System, 1984, 1985).

4.12.4 Housi ng

In 1980 there were a total of 32,573 housing units in Mesa

County, of which 12,706 were located in Grand Junction (39.0 per-

cent). The county (city) rental unit vacancy rate was 9.1 (4.2)

percent (U.S. Department of Commerce, 1982a). More recent determi-

nations of rental unit vacancy rates have not yet been made.

The Grand Junction Planning Department conducted a survey of

vacancy rates by type of housing in the city of Grand Junction
(Grand Junction Planning Department, 1985). A comparison of city

vacancy rates in 1980 and 1985 appears in Table 4.7 below.

Table 4.7 Residential vacancy rates by type of housing
in the city of Grand Junction, 1980 and 1985

Type of housing 1980

Year

1985

Singl e f ami ly 5.4% 12.5%
Mul ti-f ami ly 10.6% 19.0-20.0%
Mobile home 5.6% 23.0%

Overal 1 7.0% 14.2%

According to the Colorado West Area Council of Governments,
an estimated 4338 (646) housing units were built between 1980 and
1982 in the county (city). The Grand Junction Planning Department
has noted, however, that there is currently little speculative or
tract construction in the Grand Junction area in spite of low in-
terest rates. This is because of a large inventory of housing of-
fered for sale. In recent years, between 1500 and 2500 units
spanning a wide range of prices are put on the local residential
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housing market annually. The Planning Department cites the dearth
of energy-related activity in the Grand Junction area as a prime
factor in the incidency of vacancy.

The 1980 median values of owner-occupied housing in Mesa
County and Grand Junction were $56,700 and $49,700, respectively.
Grand Junction contained 77.2 percent of Mesa County owner-
occupied housing units (U.S. Department of Commerce, 1982b).

4.12.5 Government

Government structure

Mesa County has three county commissioners, a clerk, a trea-
surer, and an assessor; each serves a four-year term of office. A

county manager oversees finances and services. The services in-

clude law enforcement, road construction and maintenance, planning
and zoning, building and sanitation inspections, and a county-
operated welfare program. The county also has a museum/library de-
partment and a parks and recreation department (Norman, 1985).

Of the cities and towns in Mesa County, Grand Junction,
Fruita, and Palisade have a council-manager form of government.
DeBeque and Coll bran share a manager and have separate councils.
DeBeque and Palisade have governments organized according to

Colorado statutes, while Grand Junction and Fruita have developed
home-rule charters. Grand Junction has a seven-member city
council; the remaining towns have six-member councils (Norman,

1985).

Fiscal characteristics

Total general revenues for all local governments in Mesa
County, including county, municipal, township, and special dis-
trict governments, were $105.7 million in fiscal year 1982. Inter-
governmental transfers accounted for 33.3 percent of the total.

Per capita property taxes were $357 in Mesa County, below the $417

per capita figure state-wide (U.S. Department of Commerce, 1984a).
The city of Grand Junction received $17.1 million in general

revenues during fiscal year 1982; 9.4 percent came from inter-

governmental grants, while the remainder came from local sources

(U.S. Department of Commerce, 1984a, b).

Direct general expenditures for all local governments in Mesa
County totalled $106.1 million for fiscal year 1982. Education

represented the largest share of total county expenditures (41.6

percent), followed by public welfare (7.3 percent), highways (6.5

percent), and health/hospitals (1.7 percent). The city of Grand

Junction had $14.1 million in direct general expenditures during

fiscal year 1982; the largest share of city expenditures was spent

on highways (17.5 percent). Direct general expenditures per cap-

ita were $1,306 in Mesa County, slightly below the $1,324 figure
for Colorado as a whole (U.S. Department of Commerce, 1984a, b).
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4.12.6 Community services

Education

The number of students enrolled in Mesa County's three school

districts during the 1984-1985 school year totalled 16,053, or 2.9

percent of the state total. The largest of the three districts is

the Mesa County Valley School District, which had an enrollment of

15,581. Plateau Valley and DeBeque School Districts had enroll-

ments of 359 and 113, respectively. The student-to- teacher ratios

were 19.0, 13.8, and 8.6 for the Mesa County Valley, Plateau

Valley, and DeBeque School Districts, respectively; the ratio for

the state was 17.1. The average expenditure per pupil during cal-

endar year 1983 was highest in the DeBeque district ($5,134), fol-

lowed by Plateau Valley ($3,414) and Mesa County Valley ($3,043);

the state average expenditure per pupil was $3,695 (Colorado

Department of Education, 1982, 1984a, b).

Hospitals and health services

Mesa County contains four hospitals, three of which are in

Grand Junction. There are a total of 461 licensed hospital beds,

264 of which are in Saint Mary's Hospital and Medical Center in

Grand Junction. The county has five hospital beds per 1000 res-

idents, which is higher than the state average of 4.3 (U.S. Depart-

ment of Health and Human Services, 1981).

Community health, mental health, and alcohol and drug abuse
treatment services are available through a variety of programs, in-

stitutions, and facilities (see Appendix K, Socioeconomics and
Land Use Information). Mesa County has four nursing homes and ser-

vices for the devel opmental ly disabled.

Water supplies, waste-water treatment, and public utilities

The water supply of most of the residents in Mesa County is

from wells, springs, creeks, and other surface-water sources. The
City of Grand Junction supplies water to 19,000 people. The esti-
mated daily water consumption in Grand Junction is 6.65 million
gallons in the summer and 2.85 million gallons in the winter
(Bowman, 1985).

The most common type of waste-water treatment facility used
in Mesa County is the lagoon. However, the largest facility is an
activated-sludge facility in Grand Junction. This newly completed
facility has a capacity of 12.5 million gallons per day and may be
expanded to 25.0 million gallons per day although it is currently
operating well below capacity (Bowman, 1985).

Electricity is supplied to the Grand Junction area by the
Public Service Company of Colorado and by Grand Valley Rural Power
lines. Telephone service is provided by Mountain Bell. Natural
gas service is provided by the Public Service Company of Colorado.
According to John Kenney, Acting Public Works Director of the City
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of Grand Junction, the area's utilities would be able to accommo-
date any additional demand associated with remedial action
(Kenney, 1985).

Police and fire protection

The Grand Junction Police Department has 67 sworn officers,
33 of whom are authorized civilians, and 30 police vehicles
(Evers, 1985). The Mesa County Sheriff's Department has 27 road
deputies, six sergeants, a staff of 83 people, and 40 vehicles. A

central communications center in Grand Junction serves as a dis-
patch center for emergency services of the police, sheriff's, and
fire departments (Mesa County Sheriff's Department, 1985).

The Grand Junction Fire Department provides fire protection
for the city of Grand Junction and for rural areas surrounding
Grand Junction; the total service area includes 84 square miles.
The fire department staff consists of 60 full-time firefighters.
Fire-fighting equipment includes six 1250-gallon pumpers, one 750-

gallon pumper, a 3500-gallon tanker, one 85-foot aerial platform,
two rescue units, and one hazardous chemical unit (Campbell,
1985).

4.12.7 Transportation networks

Regional networks

Grand Junction is connected with other areas within Mesa
County and areas outside Mesa County by a number of major high-
ways. Interstate 70 is the primary east-west transportation
route; it connects Grand Junction with Denver to the east and Utah
locations to the west. U.S. Highway 6 & 50 is also an east-west
route; it runs parallel and at times is coextensive with Inter-

state 70 (see Figure 4.1). U.S. Highway 50 is the principal high-

way connecting Grand Junction to points southeast (e.g.. Delta and

Montrose). State Highway 141 begins at Whitewater (10 miles south-
west of Grand Junction), off U.S. Highway 50, and leads to

southern locations such as Naturita and Slick Rock. State Highway
139 begins at Loma and runs north into Garfield and Rio Blanco
counties

.

The Denver and Rio Grande Western Railroad follows the

Colorado River and connects Grand Junction with Mack 10 miles to

the northwest, which is near the Two Road site.

The Montrose branch of the Denver and Rio Grande Western Rail-

road follows the Gunnison River out of Grand Junction and runs

through Whitewater. The main line to Mack is a single track with
several loop sidings parallel to the main line. It is used by 25

to 30 freight trains per day and a daily passenger train. Ship-

ments in 1981 averaged an estimated 29 grade crossings between

Grand Junction and Mack; most of them are equipped with active

warning devices. The Montrose branch rail line, which runs to

Whitewater, is a single heavy-duty track used primarily for coal

- 123-



trains and a freight train that runs to Montrose three or four

times per week. The 1981 volume for this section of the railroad

was estimated at nine million gross tons. There are approximately

nine grade crossings along the Grand Junction-Whi tewater route

(DOE, 1983a).

The numbers of fatal, injury, and property traffic accidents

have been declining in Mesa County recently. In 1981, there were

a total of 3683 accidents; 33 fatal, 801 injury, and 2849 property

damage accidents. In 1984, the accident total dropped to 1964; 11

fatal, 496 injury, and 1457 property damage accidents. The 1984

countywide fatal accident rate was 0.02 accidents per million vehi-

cle-miles travelled. The 1984 countywide injury accident rate was

0.72 accidents per million vehicle-miles travelled. The total ac-

cident rate for Mesa County in 1984 was 2.85 accidents per million

vehicle-miles travelled (Smith, 1985). The average rate of acci-

dents and incidents on the Denver Rio Grande Western Railroad dur-

ing 1980 and 1981 is estimated at 15.61 accidents and incidents

per million train-miles; this compares favorably to the 26.75 aver-

age for all U.S. riiilroads (U.S. Department of Transportation,

1981, 1982).

Grand Junction site

In addition to the major highways described above, other high-

ways in the Grand Junction vicinity support the regional transpor-
tation network. State Highway 146 runs north-south between U.S.

Highway 50 and U.S. Highway 6 just east of Grand Junction. State
Route 340 runs northwest-southeast between Grand Junction and

Fruita and is located southwest of Interstate 70. Loop 70 is the
business loop of Interstate 70, it has a junction with Interstate
70 near 32 Road, runs west to downtown Grand Junction where it is

coextensive with Ute and Pitkin Avenues, and continues northwest
coextensive with U.S. Highway 5 & 50 until the loop intersects
Interstate 70 at the eastern edge of Grand Junction.

The average highway traffic for the roads described above
ranges from 1100 vehicles per day on U.S. Highway 6 & 50 between
Mack and Two Road to 21,500 vehicles per day on U.S. Highway 50 be-
tween Unaweep and South Avenues. Total traffic on U.S. Highway 50
ranges from 3800 vehicles per day (State Highway 141 to the Mesa-
Delta County line) to 21,500 vehicles per day (Unaweep Avenue and
South Avenue) (Trainor, 1985; Mesa County Engineer and Grand
Junction City Engineer, 1983). Average daily traffic on selected
county and city roads ranges from 400 vehicles per day on 4th
Avenue between 7th Street and Riverside Park Drive to 8050 vehi-
cles per day on 32 Road (State Highway 146) between D Road and Bs
Road east of 5th Street (Trainor, 1985). Additional route-
specific traffic information for roads in the Grand Junction vicin-
ity is contained in Appendix K, Socioeconomics and Land Use Infor-
mation.
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Cheney Reservoir site

The Cheney Reservoir with truck transport alternative would
involve partially separate outbound and inbound haul routes to re-
duce the intensity of the traffic-related impacts on any one road.
Outbound trucks would use the following route from the Grand
Junction site to the Cheney Reservoir site:

0 North on 15th Street to D Road.

0 East on D Road to 32 Road (State Highway 146).

0 South on 32 Road to U.S. Highway 50.

0 Southeast of U.S. Highway 50 to a point approximately 5.5
miles south of Whitewater.

0 East on the Cheney Reservoir access road approximately 3.8
miles to the site.

Trucks would return to the Grand Junction site using the fol-
lowing route from the Cheney Reservoir site:

0 West on dirt road 3.8 miles to U.S. Highway 50.

0 Northwest on U.S. Highway 50 to Noland Avenue.
0 East on Noland Avenue to 7th Street.
0 South on 7th Street to Struthers Avenue.
0 East on Struthers Avenue to the processing site.

These routes are also shown in Figures 4.15 and 4.16.

Traffic counts indicate that traffic encountered by trucks on
the route to Cheney Reservoir would initially be light (less than

1100 vehicles per day on 15th Street). A greater amount of traf-
fic (6900 vehicles per day) would be encountered as trucks pulled
onto D Road. Traffic encountered on D Road would then gradually
decrease (to 3700 vehicles per day) as the trucks approached 32

Road. Traffic initially encountered on 32 Road would be close to

8050 vehicles per day declining to 3700 vehicles per day as the

trucks reached U.S. Highway 50. Traffic on U.S. Highway 50 to the

turn-off for Cheney Reservoir would be relatively light, initially
close to 4600 vehicles per day declining to approximately 3800 ve-

hicles per day. Returning from Cheney to the processing site,

traffic encountered would gradually increase from 3800 vehicles
per day to 21,500 vehicles per day as trucks turned off the high-

way onto Noland Avenue. Once on Noland Avenue, the trucks would

encounter traffic of less than 1100 vehicles per day (Trainor,

1985; Mesa County Engineer and Grand Junction City Engineer,

1983).

Disposal of the tailings at Cheney Reservoir with train and

truck transport would involve first transporting the tailings 10

miles by train from the Grand Junction site to Whitewater. The

tailings would then be transported 6.7 miles on U.S. Highway 50 by

truck and then 3.8 miles on the Cheney Reservoir access road. The

average daily traffic for the affected portion of U.S. Highway 50

is estimated at 3800 vehicles (Colorado Department of Highways,

1980).
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Transportation of borrow material from the Cheney Reservoir

site to the Grand Junction site would involve the following route:

0 West on the Cheney Reservoir access road 3.8 miles to U.S.

Highway 50.

0 Northwest on U.S. Highway 50 to Noland Avenue.

0 East on Noland Avenue to 7th Street.

0 South on 7th Street to Struthers Avenue.

0 East on Struthers Avenue to the processing site.

These trucks would return to Whitewater on the following
route to pick up tailings.

0 West on Struthers Avenue to 7th Street.

0 North on 7th Street to 4th Avenue.
0 West on 4th Avenue to U.S. Highway 50.

0 Southeast on U.S. Highway 50 to Whitewater.

Trucks carrying borrow materials to the Grand Junction site
and returning to the Cheney Reservoir site would encounter traffic
ranging from 400 vehicles per day on 4th Avenue between 7th Street
and Riverside Park Drive to 21,500 vehicles per day on U.S. High-
way 50 between 4th and Unaweep Avenues.

Two Road site

Disposal of tailings at the Two Road site with truck trans-
port would involve the following transportation route from the
Grand Junction site to the Two Road site:

0 West on Struthers to 9th Street.

0 North on 9th Street to Ute Avenue.

0 West on Ute Avenue to 1st Street (U.S. Highway 50 and Loop
70).

0 Northwest on U.S. Highway 50 (Loop 70 and after North
Avenue, U.S. Route 6) to Interstate 70.

0 West on Interstate 70 to the Mack exit.

0 West on U.S. Highway 6 & 50 to Two Road.

0 North on Two Road 3.4 miles to the Two Road site.

This route is also shown in Figure 4.17.

Average daily traffic counts indicate the traffic encountered
on the route would increase from 650 vehicles per day on Struthers
to 8950 vehicles per day on 9th Street as the trucks reached Ute
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Avenue. Ute Avenue is a one-way street travelled west. Traffic

encountered on Ute Avenue would initially be close to 12,800 vehi-

cles per day, diminishing until Ute Avenue and Pitkin Avenue join

at 1st Street. Trucks would then encounter approximately 18,900

vehicles per day until the additional traffic from North Avenue

(U.S. Highway 6) was encountered. The traffic would then gradual-

ly diminish from 22,000 vehicles per day to 1100 vehicles per day

on U.S. Highway 6 & 50 near Two Road (Trainor, 1985; Mesa County

Engineer and Grand Junction City Engineer, 1983).

Disposal of the tailings at the Two Road site with train and

truck transport would involve first transporting the tailings 23

miles by train from the Grand Junction site to Mack. The tailings
would then be transported on U.S. Highway 6 & 50 by truck 10.5

miles to Two Road and then 3.4 miles north on the gravel road to
the Two Road site. The maximum traffic encountered by trucks un-

der the truck-train alternative would be close to 1100 vehicles
per day. The transportation of borrow materials from Two Road to
the Grand Junction site would involve the same route proposed un-
der the truck-only alternative. The trucks would then return to
Mack for another load of tailings. Traffic encountered by trucks
hauling borrow materials would then be identical to that described
for the truck-only alternative (Mesa County Engineer and Grand
Junction City Engineer, 1983).

Vicinity properties

The vicinity properties designated for remedial action are lo-
cated throughout Grand Junction. The truck trips related to vicin-
ity properties remedial action would be taken from the specific
site to and from the Grand Junction site as trucks remove contam-
inated material; truck trips would also be taken from the specific
site to and from various commercial sand and gravel distributing
sites, and/or the 32 and Ci borrow site as trucks bring materials
used for restoration to the vicinity property. Average daily traf-
fic on roads in Grand Junction ranges from less than 400 vehicles
per day to more than 22,000 vehicles per day.

Borrow sites

The route from the Grand Junction site to the 32 and Ci bor-
row site is as follows:

0 North on 15th Street to D Road.
0 East on D Road to 32 Road.
0 South on 32 Road to the borrow site.

The total one-way travel distance is 6.5 miles. The traffic
which trucks would encounter along this route would range from
less than 1100 vehicles per day to 8050 vehicles per day (Trainor,
1985).

The route from the Grand Junction site to the Unaweep Canyon
borrow site is as follows:
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0 North on 15th Street to D Road.
0 East on D Road to 32 Road (State Route 146).
0 South on 32 Road to U.S. Highway 50 to State Highway 141.

0 Southwest on State Highway 141 to the borrow site.

The proposed return route is as follows:

0 Northeast on State Highway 141 to U.S. Highway 50.

0 Northwest on U.S. Highway 50 to Noland Avenue.
0 East on Noland Avenue to 7th Street.
0 South on 7th Street to Struthers Avenue.
0 East on Struthers Avenue to the processing site.

The total one-way travel distance is 47 miles. The traffic
encountered on the routes to and from the Unaweep Canyon borrow
site would be similar to that described for Cheney Reservoir,
since the routes are similar.

The route from the Two Road site to the Fruita borrow site is

as follows:

0 South on Two Road to U.S. Highway 6 & 50.

0 East on U.S. Highway 6 & 50 to Mack exit on Interstate 70.

0 East on Interstate 70 to the Fruita exit.

0 South on State Highway 340 to the borrow site.

The total travel distance is 21.7 miles. The maximum traffic
encountered on the route would be close to 3400 vehicles per day
on Interstate 70 (Colorado Department of Highways, 1980).

4.12.8 Public attitudes

Public awareness of the potential hazards of the unstabilized
tailings and the vicinity properties has been increased by various
health studies on the residents of Mesa County, the Grand Junction
Remedial Action Program conducted by the Colorado Department of
Health, public meetings and hearings on the alternate disposal
site selection process, and the EIS scoping process, as well as

press releases, discussions with the DOE, and the Mesa County
Building Permit Survey Program.

During public meetings held in Grand Junction in February,
1983, on the scope of this environmental impact statement, the

views expressed by citizens and representatives of citizen groups
reflected a concern about health hazards, particularly long-term
effects. Most of the citizen spokesmen favored moving the tail-

ings to isolated areas. Several, including those representing or-

ganizations, were in favor of a remedial action that would provide
local jobs and related boosts to the economy of Grand Junction.
Citizens are generally in favor of the remedial action at vicinity
properties and expressed the desire for open communication on the

project. Public meetings were also held in June, 1985, to solicit
additional public input into selection of the alternatives to be

addressed in the EIS. Comments at this meeting were similar to
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those expressed during the February, 1983, public meeting. Numer-
ous persons also expressed concern that the site selected for the
disposal of the tailings would be used as a disposal site for
other low-level radioactive waste and most persons were opposed to
using the site for this purpose.
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5.0
ENVIRONMENTAL CONSEQUENCES

The environmental consequences of the remedial action alternatives (includ-
ing remedial action of the vicinity properties and potential cummulative inpacts
from co-disposal of GJAO wastes) are described in this chapter.5.1

RADIOLOGICAL IMPACTS5.1.1

Introduction

This section assesses the incremental radiological impacts re-
sulting from each of the alternatives and indicates the methods
used to perform the assessments. The data and information used to
perform these impact assessments are described in greater detail
in Appendix I, Radiation Health Effects. Radiation doses and

health effects for both the general population within 50 miles (80
km) of the Grand Junction, Cheney Reservoir, and Two Road sites
and the remedial action workers are addressed. Radiation doses
and health effects along the transportation corridors are estimat-
ed for relocation alternatives.

5.1.2

Exposure pathways

There are five principal environmental pathways by which indi-
viduals could be exposed to radioactivity during remedial action
(Figure 5.1). These are (1) inhalation of radon and radon daugh-
ters; (2) exposure to direct gamma radiation from the tailings
pile; (3) inhalation or ingestion of windblown radioactive particu-
lates; (4) ingestion of contaminated foods produced in areas con-
taminated by tailings; and (5) ingestion of ground or surface
water contaminated by radioactive materials.

For the calculation of health effects, the first four path-
ways mentioned above are considered. Exposures via the ground-
water or surface-water pathways are not considered because the

water sources used for human consumption do not show evidence of
contamination or the potential for contamination (Section 4.6.2).

The health effects from radon releases arise from inhaling

radon daughters, the radionuclides resulting from the decay of

radon. Radon is an inert gas produced from the radioactive decay
of Ra-226. As a gas radon can diffuse through the tailings and

into the atmosphere where it is transported by wind over large

areas. In the atmosphere, radon decays into its solid daughter
radionuclides which attach to airborne dust particles and may be

inhaled. These dust particles with the attached radon daughters

may adhere to the lining of the respiratory tract-bronchia and the

lungs. The decay of the radon daughters releases radiation to the

bronchia and lung tissue.

Gamma radiation is emitted by many radionuclides of the U-238

decay series. Gamma radiation is independent of atmospheric condi-

tions and travels in a straight line until it interacts with
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matter, just as do x-rays. Gamma radiation emitted from the tail-
ings delivers an exposure to the whole body. Gamma radiation be-
comes negligible due to interactions with air at about one km from
the perimeter of the tailings.

Exposure to radon daughters and gamma radiation from the

unstabilized tailings at the Grand Junction site currently impacts
the general population and nearby workers. As remedial action is

implemented, the exposures are anticipated to increase as the tail-
ings are disturbed and transported. However, as remedial action
progresses and following its completion, the exposures would be

greatly reduced due to the isolation of the radioactive materials
from the environment. Each alternative includes the construction
of a thick earthen cover which cannot be penetrated by gamma radi-
ation from the tailings. The thick earthen cover would also serve
as a barrier to the diffusion of radon from the tailings into the

atmosphere; some would escape and may produce small exposures to
surrounding populations. The radon release rate through the cover
would be no greater than the allowable rate set by EPA standards,
as described in Appendix A, EPA Standards.

5.1.3 Methods of impact assessment

Radiation doses to the general population beyond one kilome-
ter (km) from the site were evaluated using the computer code
MILDOS (NRC, 1981). MILDOS provides estimates of the potential ra-

diation doses to individuals in the vicinity of a typical uranium
mill tailings disposal site. The input required by MILDOS in-

cludes (1) population distribution data; (2) meteorological data;
and (3) radionuclide release data. The data used are discussed
and presented in Appendix I, Radiation Health Effects.

The required radionuclide release data include (1) the radon
emission rate from the pile surface; (2) radionuclide release
rates for particulate emissions; and (3) the time periods over
which the releases occur. Since the minimum time step in MILDOS
is two years, some averaging of releases on shorter time scales is

required.

The surface Rn-222 releases completely dominate the radio-
nuclide emissions due to particulate sources (wind erosion and

mechanical suspension of dust by earth-moving equipment); thus the

population and worker radiation exposures result primarily from
radon releases (Section 1.5, Appendix I, Radiation Health
Effects). To illustrate the magnitude of the difference between
exposures resulting from radon daughters and particulate inhala-
tion, the latter is calculated for remedial action workers for

Alternative 2 and for the general population for Alternative 1.

Since MILDOS does not calculate radiation exposures within

one km of the site, gamma radiation exposure was estimated for the

nearby general population using measurements of gamma radiation ex-

posure rate taken near the pile by Ford, Bacon & Davis, Utah, Inc.

(FBDU, 1981). The radon concentrations in air were determined by
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using the Gaussian sector-average model modified to predict concen-

trations close to an area source.

For the tailings relocation alternatives, persons near the

rail or truck transportation corridors may be exposed to gamma ra-

diation from passing vehicles carrying radioactive materials from

the Grand Junction site to the alternate sites. The time of expo-

sure to these persons is small and radiation exposure from a vehi-

cle is low. Calculations of these exposure rates are based on

average tailings radionuclide content, vehicle speed, and the expo-

sure rate for a vehicle.

Estimates of cancer deaths in excess of those occurring nor-

mally in a population, as caused by radiation exposure, were made

using the following risk factor;

One hundred twenty cancer deaths in the exposed population
for each 1,000,000 person-rem of dose equivalent from expo-

sure to gamma radiation (NAS, 1980; Cohen, 1981).

A wide range of risk factors are accepted by experts who at-

tempt to relate cancer deaths to radiation exposure. DOE has se-

lected this as a realistic value for comparison of alternatives,
after reviewing figures in the literature ranging from 50 to 500
cancer deaths per 1,000,000 person-rem. For gamma radiation, the
number of genetic effects is projected to be comparable to the num-
ber of cancer deaths (See Appendix I, Radiation Health Effects).

5.1.4 Radiological impacts

Estimates of the radiation dose equivalent commitments to the
general population during remedial action under the alternatives
are presented in Table 5.1. The potential excess cancer deaths
are given in Table 5.1, as well. Table 5.2 shows the potential ex-
cess cancer deaths in the general population for 10, 100, and 1000
years after the start of remedial action. These estimates were
made using the methods outlined in Section 5.1.3 and detailed in

Appendix I, Radiation Health Effects. The expected excess cancer
deaths were obtained from the dose equivalent commitments by multi-
plying by the risk factor identified in Section 5.1.3. The doses
and health effects to the general population were calculated for a

50-mile radius around the Grand Junction site and the alternate
disposal sites.

The health effects for the population^along the transporta-
tion Mrridor are estimated to be lx 10”^ for Alternative 3; 5

X ;yD" for Alternative 4; 2 x 10” for Alternative 5; and 9 x
10” for Alternative 6. In comparison to the excess health ef-
fects shown in Table 5.1, these excess health effects are negli-
gible.

The maximally exposed individual during remedial action would
be one who resides about 200 feet from the north corner of the
Grand Junction site. That person could receive an annual gamma
radiation dose equivalent of about 0.22 rem in addition to about
15.8 rem dose equivalent commitment from radon daughter exposures.
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Estimates of the radiation dose equivalent commitments to the
remedial action workers for each alternative are presented in

Table 5.3 along with the potential resulting excess cancer deaths.

The single most important pathway to the general population
and the remedial action worker is the inhalation of radon daugh-
ters and the subsequent irradiation of the tracheobronchial sys-
tem. In order to put the estimated dose commitments in perspec-
tive, the estimated normal background radiation doses are present-
ed in Table 5.4.

In the population of the U.S., about one person in six dies
of cancer. This means that approximately 26,233 of the 157,397
persons who live within 50 miles of the Grand Junction site may be

expected to die of cancer, regardless of the presence of the unsta-
bilized tailings piles.

5.1.5 Radiological impacts of transportation accidents

Alternative 2 does not require off-site transportation of con-
taminated materials and therefore any transportation accident that
would have radiological consequences would involve only remedial
action workers. For remedial action workers, the consequences of
an on-site transportation accident would be largely nonradiologi

-

cal and would not add to their exposure. Nonradiol ogical accidents
are estimated in Section 5.12.

Alternatives 3 through 6 involve the transport of 3.1 million
cubic yards of contaminated material from the Grand Junction site

to the alternate sites. Both train and truck transport alterna-
tives could result in accidental spillage of material as a conse-
quence of a transportation accident. Conceivably a loaded unit

train could be derailed and overturned at some point on the route,
spilling part or all of its 6200-ton load onto the railbed. Such
an accident is not probable. Based on estimates of the probabil-
ity of its happening during the 650 train trips required, 0.007
spills reasonably could occur during transport to the Cheney Reser-
voir site and 0.014 spills could reasonably occur during transport
to the Two Road site. The cleanup of the roadbed would be done
promptly and the several -day exposure of the cleanup crew would be

small compared to the 2.7-year exposure of remedial action workers
at the Grand Junction and alternate disposal sites (Sections

I. 4. 5.1 and I. 4. 5. 2, Appendix I, Radiation Health Effects). Noti-
fication of the spill would be made to the appropriate authorities

as required under the Comprehensive Environmental Response, Compen-
sation, and Liability Act of 1980 (CERCLA).

The truck option for transport to Cheney Reservoir and Two

Road over 2.7 years, and the probability of an accident leading to

a tailings spill, is somewhat greater than for train transport;

about three spills reasonably could occur during transport to

Cheney Reservoir and five spills could reasonably occur during

transport to Two Road during the 2.7 years of remedial action.

Based on experience to date at the Salt Lake City site, 75,000 cy

of tailings have been moved by about 5000 trucks and only one ac-

cident has occurred. No injuries or deaths resulted. In the
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event of an accident, the radiological consequences would be mini-
mal considering the limited quantity of contaminated material
involved and the short period of time that would be required for a

cleanup (a day or less). Again, the exposures are small compared
to that of the remedial action workers at the Grand Junction and
alternate disposal sites (Sections 1.4.5. 1 and I. 4. 5. 2, Appendix
I, Radiation Health Effects).

Table 5.4 Background radiological levels

Parameter

Background dose
per individual

(mrem/yr)

Population^dose
equi val ent°
(person-rem/yr)

Background^
external whole-
body dose 105 16,530

Bronchial dose^
from ambient radon 1550 243,900

Total 1655 260,480

^Based on the 157,397 persons living within 50 miles of the
j^Grand Junction site.

°Based on a background exposure rate of 12 uR/hr.

^Based on a background radon concentration of 0.8 pCi/1.

5.1.6 Radiological impacts at vicinity properties

Inhalation of radon daughter products and direct exposure to

gamma radiation are the exposure pathways considered at vicinity
properties. Increases in particulate concentrations are expected;

however, the dose to individuals caused by this pathway would be

very small when compared to radon daughter inhalation and direct

gamma exposure. The excess health effects summarized below are
conservative. This is because the gamma exposure rate used for

the health effects calculation is the average of the highest in-

door and outdoor gamma exposure, and the exposure period at all vi-

cinity properties is assumed to be 24 hours per day.

The estimated number of excess health effects resulting from

the contamination at vicinity properties among the general public

from whole-body gamma exposure is 0.51 cancer deaths. A total of

0.84 lung cancer deaths are estimated as a result of radon daugh-

ter inhalation.
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The estimated number of excess health effects due to whole-

body gamma exposure among remedial action workers is 0.021 cancer

deaths. A total of 0.023 lung cancer deaths are estimated as a re-

sult of radon daughter inhalation.

Under the no action alternative, remedial action would not be

performed at the vicinity properties so there would be no excess

health effects for remedial action workers. However, the radi-

ation doses to the general population would continue at the pres-

ent levels and would result in one excess cancer death per year.

5.2 IMPACTS ON AIR QUALITY

5.2.1 Sources of air pollutants

The following is a summary of the air quality impact studies

performed for this EIS:

0 Total air pollutant emissions were calculated for each al-

ternative. The details of these calculations are given in

Appendix D, Weather, Air Quality, and Noise.

0 For each alternative, dust emissions from the operation of

equipment, including the loading of trucks, truck hauling,

truck dumping, and equipment operation, were calculated.

Fugitive dust emission factors developed by the Colorado

Department of Health (1981) were used.

0 Wind erosion of tailings and other materials was estimated

for each alternative. A version of the universal soil-

loss equation recommended by the Colorado Department of

Health (1981) was used to make these calculations. Emis-

sions were assumed to be constant for each month.

0 For each alternative, exhaust emissions were calculated
for construction equipment, trucks, and locomotives.

Emission rates for construction equipment and off-road trucks
were calculated from the emission factors recommended by the EPA

(1982) for diesel -fuel ed construction equipment. Emission rates
for on-road trucks were calculated from high-altitude emission fac-
tors developed by the EPA (EPA, 1979). Locomotive emissions were
calculated from emission factors for locomotives (EPA, 1982) and
the estimated fuel -usage rate at Grand Junction and along train
routes

.

The air pollutant releases for each alternative are presented
in Table 5.5. Particulates are the dominant pollutant for each al-
ternative. The largest source of particulates along the transpor-
tation routes is the dispersal of road dust by trucks. Tailpipe-
particulate emissions are a minor contributor. The particulate
emissions associated with no action and disposal at the Grand
Junction site are lowest. Emissions are about the same for the
Cheney Reservoir with truck transport, the Cheney Reservoir with
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train and truck transport, and the Two Road with train and truck
transport alternatives. Emissions for the Two Road with truck
transport alternative are the highest because of the distance that
the trucks must travel.

Nitrogen oxides are the most prominent of the gaseous pollut-
ants. The emissions of nitrogen oxides, sulfur dioxide, and hydro-
carbons at the disposal sites are low, and of approximately the
same magnitude as those along the transportation routes.

Carbon monoxide emissions from trucks follow the same trends
as particulates; the highest emissions occur along transportation
routes. There are no gaseous pollutant emissions for the no ac-
tion alternative. The emissions for the Grand Junction disposal
alternative are lower than those for the other four alternatives.

5.2.2 Air quality impacts

In order to assess the impacts of pollutants on air quality,
the Industrial Source Complex Short Term (ISCST) dispersion model
was used because it has ERA approval for the required purpose
(ERA, 1983). This model allows for the modeling of multiple
sources, multiple meteorological conditions, gravitational set-
tling, and dry deposition. The ISCST model requires input data on
emission rates, source locations, and meteorology. Appendix D,

Weather, Air Quality, and Noise, contains additional information
on these models.

Fugitive dust emissions were calculated for each alternative
using formulas accepted by the ERA. Assumptions used in the emis-
sions calculations have included reasonably available control mea-
sures, such as water spray, in accordance with the Colorado Air

Quality Control Regulations. Worst-month emission rates were used
in the model to predict the maximum short-term concentrations for
each alternative and each site.

A rectangular grid was placed downwind of the emission
sources in areas where high ambient concentrations would be

expected.

Site-specific, hourly meteorological data were not available
for use in the modeling analysis, therefore a simplified worst-

case approach was taken. Light winds (2.5 meters per second) were
assumed to blow persistently from a single direction under stable

meteorological conditions (Rasqui 1-Gifford Category F). These me-

teorological conditions would produce maximum ground-level concen-
trations from near surface emission sources. These conditions are

representative of the relatively poor dispersion typical of the

late night and early morning hours. The duration of these condi-

tions was assumed not to exceed six hours during a single 24-hour

period. This approach is conservative since six consecutive hours

of stable meteorological conditions during normal construction

hours are very rare.
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The ISCST model was also used to predict short-term air qual-

ity impacts along truck haul routes. In applying the model, con-

servative emissions were assumed for a 900-meter length of the

road. The wind was assumed to blow perpendicular to the transpor-

tation route toward a row of receptors for six hours. The remain-

ing hours were assumed to have no emissions. A wind speed of 2.5

meters per second and Category F stability were assumed.

The air quality modeling results are summarized in Table 5.6.

Little deteriorat ion in air quality from gaseous pollutants (sul-

fur dioxide, carbon monoxide, and nitrogen oxides) would occur and

the concentrations would be within all applicable air quality stan-

dards when added to existing background levels.

Table 5.6 Maximum 24-hour concentrations of particulates^
during construction (in micrograms per cubic meter)

Cheney Reservoir Two Road

No

action
Grand

Junction
By

truck
By

train
By

truck
By

train

Grand Junction 60 425 239 307 243 310

Disposal site -- -- 445 445 331 331

Truck transpor-
tation route

-- 171 344 -- 353 —

^The 24-hour Federal primary and secondary standards are 260 and 150 micro-
grams per cubic meter, respectively.

The concentrations of suspended particulates at all three dis-
posal sites, regardless of the disposal alternative, are expected
to exceed the 24-hour National and State Ambient Air Quality Stan-
dards, which are included in Section 4.4. In addition, partic-
ulate concentrations at the Grand Junction tailings site would ap-
proach or exceed standards, even under the Cheney Reservoir or Two
Road alternatives. Much of the particulate impact can be attribut-
ed to wind erosion as well as construction activity. Particulate
concentrations along non-paved truck haul roads are also expected
to exceed standards for all of the Cheney Reservoir and Two Road
alternatives. Any adverse effects of remedial action on air qual-
ity would be temporary. Also, annual concentrations of particu-
lates would be considerably less than the worst-case 24-hour esti-
mates. However, it is possible that the annual standard could
also be exceeded under any of the alternatives (except no action).

The particulate emissions and concentrations from remedial ac-
tion at vicinity properties were not modeled. Particulate emis-
sions from the vicinity properties are expected to be very low

- 154-



because most of the activity would be performed with hand-held
tools and small earth-moving equipment and because the average
amount of material to be removed from each vicinity property (105
cubic yards) is very small. There would be very little cumulative
effect between the various vicinity property sites that would be
cleaned up at the same time, since the vicinity properties are
widely scattered through the area.

Air quality impacts at the borrow sites were not modeled.
The impacts associated with these emissions are expected to be rel-
atively small in comparison to the impacts at the disposal sites.

Impacts at the Whitewater and Mack transfer sites for the
train alternatives are expected to be small due to the high effi-
ciency of control equipment. The unloading of the trains would be

performed within a dust trapping enclosure which would trap and

hold almost all particulate releases.

5.3 SOILS

5.3.1 No action

Under the no action alternative, the Grand Junction tailings
pile and adjacent contaminated properties would remain as they cur-
rently exist. Continued contamination of soils adjacent to the
site would occur due to dispersion by wind and water.

5.3.2 Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would require the
disturbance of 114 acres of soil at the processing site and 18

acres of soils on adjacent land during construction. Thirty-nine
acres of these soils would be reestablished during reclamation of
the site.

Borrow materials for small to medium size material would be

obtained from existing commercial locations. Therefore, no new

disturbance of soils would occur at these sites. The Unaweep
Canyon borrow site does not have soils present although surface
disturbance would occur.

5.3.3 Disposal at the Cheney Reservoir site with truck or train and

truck transport

Construction activities at the Cheney Reservoir disposal site

would require the disturbance of 110 acres of soil. In addition,

114 acres at the processing site and 14 acres for an access road

would be disturbed under this alternative. All of the 114 acres

of soil at the Grand Junction site and 30 acres of soil at the

Cheney Reservoir site would be reestablished during reclamation of
the site.
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5.3.4 Disposal at the Two Road site with truck or train and truck trans-

port

Linder the Two Road alternatives, construction activities

would disturb 80 acres at the disposal site, 114 acres at the pro-

cessing site, and approximately five acres for upgrading of Two

Road. All of the 114 acres of soil at the Grand Junction site

would be reestablished during reclamation of the site.

Borrow materials for the radon cover would be obtained from

the disposal site. Therefore, no additional disturbance of soil

would occur at these sites.

5.3.5 Vicinity properties

Under all of the alternatives, except no action, an average

of 0.25 acre of soils would be disturbed during remedial action at

each vicinity property. An estimated 866 acres of soils would be

disturbed at all of the vicinity properties combined. Following

remedial action, these soils would be reestablished, as necessary,

to return the sites to as near their pre-remedial action condition

as possible.

5.4 MINERAL RESOURCES

5.4.1 No action

Under the no action alternative, mineral resources would not

be impacted.

5.4.2 Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would require
1,880,000 cy of rock, sand, and gravel from the 32 and Ci borrow
site and 269,000 cy of quarried rock from the Unaweep Canyon bor-
row site. Since there are abundant supplies of borrow materials
throughout the valley, the consumption of sand and gravel for the
remedial action would have a very small impact on the region's re-
serves of these resources.

5.4.3

Disposal at the Cheney Reservoir site with truck or train and
truck transport

The consumption of 928,000 cy of rock, gravel, and sand would
result from disposal at the Cheney Reservoir site. These materi-
als would be obtained locally from the site. The consumption of
borrow materials for these alternatives would have a very small im-

pact on the region's reserves of these resources.

Disposal at Cheney Reservoir would not necessarily preclude
future oil and gas development. Public Law 95-604 requires that
surface and subsurface rights at the disposal site be transferred
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to the Federal Government. Public Law 95-604 also authorizes the

Secretary of the Interior, with the concurrence of the Secretary
of Energy and the NRC, to dispose "of any subsurface mineral
rights by sale or lease ... if the Secretary of Interior takes
such action as the Commission deems necessary pursuant to a li-

cense issued by the Commission to assure that the residual radioac-
tive materials will not be disturbed by reason of any activity
carried on following such disposition." However, it is unlikely
that these resources would ever have a value sufficient to warrant
development under the conditions that the NRC may place on develop-
ment of these resources in order to ensure that the stabilized
tailings are not disturbed by resource recovery operations.5.4.4

Disposal at the Two Road site with truck or train and truck trans-
port

Disposal at the Two Road site would consume 710,000 cy of

sandy silt from the site and 222,000 cy of gravel and rock from
commercial sources. The consumption of borrow materials for these
alternatives would have a very small impact on the region's re-

serves of these resources.

The disposal of tailings at the Two Road site would not neces-
sarily preclude development of oil, gas, and coal at the site, as

discussed above for the Cheney Reservoir site.

5.4.5

Vicinity properties

Under all of the alternatives, except no action, an estimated

363,525 cubic yards of general fill (sand and gravel) would be con-
sumed during restoration of the vicinity properties.

5.5

IMPACTS ON WATER

5.5.1 Impacts on surface water

Section 5.5.1 describes the potential surface-water impacts

from each remedial action alternative and summarizes water use dur-

ing each remedial action alternative. Additional details are pro-

vided in Appendix B, Engineering Designs, and Appendix F, Hydro-

logy Report.

No action

The no action alternative would result in the continued expo-

sure of the tailings pile to erosion from surface runoff. The

present cover on the pile was not designed to provide protection

against sheet and gully erosion created by severe rainfall events.

Eventual erosion of the present cover would result in the trans-

port of contaminants from the tailings pile into local surface

waters.
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At the present time, erosion of the tailings pile is occur-

ring at the southeast corner of the site. The drainage ditch that

separates the tailings pile from the State Repository is not ar-

mored against erosion and could cause erosion of the site during

flash flooding in the area drained by the ditch.

Although at present the tailings pile is partially protected

by a 30-foot berm of concrete blocks and debris, the potential for

erosion during major flood events is high. The berm is subject to

scour and undercutting which would cause instability of the al-

ready steep slopes. Likewise, the State Repository is not well

protected from bank erosion or overbank flooding at the present

time.

There is substantial evidence that channel shifts of the

Colorado River have recently occurred in the Grand Junction area.

Major channel migration in the area could cause further erosion at

the site by directing the river against the east boundary of the

site. A geomorphic analysis of the Grand Junction site and the

Colorado River is included in Appendix E, Soils, Geologic, and

Seismic Information.

It is apparent that under the no action alternative the poten-

tial for erosion of the tailings site is high. However, the ef-

fect of the release of contaminants into local surface water would

be offset to some degree by dilution associated with large flows

in the Colorado River.

Stabilization at the Grand Junction site

During remedial action, the cleanup and consolidation of the
tailings and contaminated materials would result in surface distur-

bance, and runoff from these disturbed areas could likewise be con-
taminated. Also, contaminated waste water would be generated by

activities such as the washing of equipment. The remedial action
design includes the construction of drainage controls and evapora-
tion ponds and installation of a waste-water treatment facility
(if necessary) during site preparation to prevent the discharge of
contaminated water from the site. The contaminated water would be

directed to a sedimentation basin and treated prior to discharge
or used as dust suppression or compaction water.

After remedial action, surface runoff created by excessive
rainfall could cause erosion of the stabilized tailings pile which
could result in the transport of contaminants into local surface
waters unless control features are incorporated into the remedial
action design. Several control features were incorporated into
the remedial action design to prevent erosion of the stabilized
pile and subsequent contamination of adjacent surface waters. The
sideslopes of the pile would be limited to five horizontal to one
vertical (20 percent), and the top of the pile would be gently
sloped (maximum of four percent). These shallow slopes would pro-
mote drainage from the pile with non-erosive flow velocities.
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Drainage ditches around the pile would direct surface runoff
around and away from the pile. The rock erosion protection barri-
er placed on the top and sideslopes (two feet thick) of the pile
is designed to withstand the erosive forces of severe rainfall
events such as a PMP.

Due to the location of the tailings site with respect to the
Colorado River, there are two design concerns related to flooding.
If the pile were inundated or surrounded by floodflows, there
would be a possibility for infiltration and saturation of the tail-
ings pile with subsequent slope failure. There would also be a

possibility that high flow velocities could damage the rock ero-
sion protection barrier or cause channel shifts or localized scour
that would undercut and destabilize the pile.

In order to protect the tailings from a major flood of the
Colorado River, a rock armor apron, designed to withstand PMF
flows, would be constructed around the entire perimeter of the
pile from the highest expected water elevation to the maximum po-
tential depth of scour. This rock armor apron would also protect
the tailings pile from direct flows impinging on the pile caused
by channel shifts of the Colorado River. Therefore, this alterna-
tive would have no impacts on surface water.

Disposal at the Cheney Reservoir site with truck or train and
truck transport

As in the stabilization on site alternative, appropriate mea-
sures would be taken during site preparation to prevent the dis-

charge of contaminated water during remedial action from either
site under this alternative.

Likewise, the stabilized tailings pile would be constructed
with 20 percent sideslopes (five horizontal to one vertical) and a

maximum of four percent topslopes. A two-foot-thick layer of rock

erosion protection material designed to withstand the erosive
forces of severe rainfall events such as a PMP would be placed
over the entire tailings pile. Drainage ditches adjacent to the
pile would direct on-site flows around and away from the pile. A

diversion ditch upstream of the pile would intercept flows from
the drainage area above the site and direct them around the pile
and into the natural drainage patterns west of the site.

After remedial action, areas of excavation on and around the

Grand Junction site would be restored with uncontaminated fill to

a level compatible with the surrounding terrain and graded to pro-

mote drainage. There would be no impacts to surface water under
this alternative.

Disposal at the Two Road alternate disposal site with truck or

train and truck transport

As in the other relocation alternative, appropriate measures

would be taken during site preparation to prevent the discharge of

contaminated water from either site during remedial action.
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Likewise, the stabilized tailings pile would be constructed

with 20 percent sideslopes (five horizontal to one vertical) and a

maximum of four percent topslopes. A two-foot-thick layer of roc

erosion protection material designed to withstand the erosive

forces of severe rainfall events such as a PMP would be placed

over the entire tailings pile. Drainage ditches adjacent to the

pile would direct on-site flows and flows from the drainage area

above the site away from and around the pile and into the natural

drainage patterns south of the site.

After remedial action, areas of excavation on and around the

Grand Junction site would be restored with uncontaminated fill to

a level compatible with the surrounding terrain and graded to pro-

mote drainage. There would be no impacts to surface water under

this alternative.

Borrow sites

During remedial action, appropriate drainage controls would

be used at all borrow sites in order to minimize or prevent ero-

sion and any corresponding surface-water impacts. The Unaweep

Canyon borrow sites would be reclaimed according to the require-

ments of the BLM to facilitate proper drainage of the site. The

32 and Ci and Fruita borrow sites would not be reclaimed since

they are active, private borrow sites.

Water use

Table 5.7 lists the anticipated water consumption for each re-

medial action alternative. Water would be used by remedial action

workers for personal consumption and cleanup, watering haul roads,

the compaction of the tailings and cover, and for washing equip-

ment. Possible sources for construction water for each alterna-

tive are discussed in Appendix B, Engineering Designs.

Table 5.7 Water consumption during remedial action

Gal Ions consumed
Remedial action alternative (x 1000)

Stabilization on site 66,410

Cheney Reservoir truck alternative 72,548

Cheney Reservoir train and truck alternative 73,105

Two Road truck alternative 69,174

Two Road train and truck alternative 69,834
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Vicinity properties

Remedial action at the vicinity properties would have a negli-
gible effect on surface-water quality and flow patterns.

5.5.2 Impacts on ground water

In this section impacts on ground water are discussed for the
various alternatives. Data and analysis supporting these discus-
sions are contained in Appendix F, Hydrology Report.

No action

The impacts of the no action alternative can be related to

the existing hydrogeologic environment near the processing site.
Water quality in the alluvium would be similar to conditions in

the existing environment. Key aspects of this similarity would
be:

0 A plume of ammonium in the al 1 uvi urn extendi ng approximate-
ly 1100 to 2600 feet west of the site at concentrations be-

tween 2.1 to 393 mg/1, relative to a maximum background
concentration of 2.1 mg/1.

0 A plume of uranium in the alluvium at a concentration of

80 pCi/1 3000 feet west of the site and 60 pCi/1 4000 feet
west of the site. The contribution of ambient or back-
ground ground-water quality to the uranium plume is uncer-
tain, but could range between measured background concen-
trations of 6.8 to 40 pCi/1.

0 Plumes or sporadic distributions of downgradient, elevated
concentrations of chloride, fluoride, iron, sulfate, and
cadmium, and lesser contamination from arsenic, selenium,
vanadium, and zinc.

The impacts of no action on potential water use in the alluvi-
al system would vary seasonally and spatially. Very near the

Colorado River, within a few hundred feet at most, background wa-
ter quality can be classified seasonally as fresh to brackish
(Davis and DeWiest, 1965). Farther away from the river, back-

ground water quality varies from brackish to salty. The impacts
of no action on ground water would be much greater near the river

than farther away from the river, and greater in some seasons than

others

.

In the Mancos Shale, there would be a persistence of an arse-

nic plume and sporadic concentrations of other contaminants. The

impacts of this contamination on potential water use would be rel-

atively minor, because the same hydrogeologic characteristics

which would cause the contaminants to persist also severely re-

strict the potential use of the shale as a water resource, i.e.,

the low permeability of the shale.
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A seismic risk evaluation of the Grand Junction site has con-

cluded that the probability of active faulting near or under the

site cannot be quantified. In the event of faulting, hydraulic

communication between the alluvium and the Dakota Sandstone could

be increased. The Dakota Sandstone is the uppermost potential bed-

rock aquifer. In the event of increased communication between the

alluvium and the Dakota Sandstone, contaminated ground water could

move down into the Dakota Sandstone. The impact of this on water

use in the area would probably be relatively minor, because the

Dakota Sandstone near the site already has several characteristics

which limit its use (brackish quality, oil in the formation, and

low yield). Additional information on seismic risk is presented

in Appendix E, Soils, Geologic, and Seismic Information.

Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would impact ground

water near the processing site. Impacts on ground water at the

processing site would include both short-term and continuing as-

pects. Residual impacts would be due to the existing contamina-
tion in the ground water, which would gradually be flushed from
the affected ground-water system.

Sporadically distributed contamination in the upper Mancos
Shale includes ammonium, arsenic, selenium, vanadium, and zinc.

Because the Mancos Shale has a low permeability relative to the al-

luvium, these contaminants would probably be flushed relatively
slowly from the shale. The persistence of these contaminants in

the existing hydrogeologic setting substantiates this conclusion.
The contaminants probably accumulated during active milling when
concentrations of these same contaminants were high in the alluvi-
um, and have persisted in the shale despite the flushing of the
al 1 uvi urn.

Long-term or continuing impacts to the shallow ground water
would be due to the effects of infiltration through the stabilized
tailings. Infiltrating precipitation would leach contaminants
from the tailings and the leachate would contaminate the shallow
ground water. A mixing cell model was used to evaluate the com-
bined residual and long-term concentrations of uranium in shallow
ground water, for the stabilization on site alternative. A de-
tailed discussion of the model and results is presented in Appen-
dix F, Hydrology Report.

For a relatively high infiltration rate (e.g., more highly
permeable cover over the tailings), the maximum concentration of
uranium in the shallow ground water would be 57 to 343 pCi/1 10
years after remedial action, 39 to 253 pCi/1 25 years after remedi-
al action, and would stabilize near 39 to 235 pCi/1 after approx-
imately 50 years. This maximum concentration represents the maxi-
mum concentration beneath the tailings, while concentrations down-
gradient (i.e., west) of the tailings would be less. For a rela-
tively lower infiltration rate (e.g., less permeable cover),
uranium concentrations in the shallow ground water would be 13 to
292 pCi/1 10 years after remedial action, 8.8 to 122 pCi/1 25
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years after remedial action, and would stabilize near 8.8 to 52
pCi/1 after approximately 100 years. The broad range in these es-
timates reflects measured variability in ground-water flux amount
and in background uranium concentration (which ranges from 6.8 to

40 pCi/1).

Placement of the tailings above the water table would cause a

relatively large reduction in the amount of leachate generated
(portions of the tailings are currently below the water table).

Although other contaminants would be present in leachate gen-
erated by infiltration, the reduction in leachate volume means
that long-term impacts would be primarily due to uranium. This
conclusion is substantiated by the fact that uranium is one of on-
ly two constituents which exhibit a definite plume in the existing
alluvial system. In the short term, concentrations of ammonium
and uranium would decline as described above for uranium. Other
short-term impacts would be the presence of sporadically distribut-
ed constituents of ground water other than uranium and ammonium.
The presence and concentration of these other constituents is dis-

cussed in Section 4.0, Affected Environment.

To predict the long-term movement of contamination, solute
transport calibrations and simulations were conducted for ammo-
nium, arsenic, chloride, and uranium in the alluvial ground-water
system. Solute transport was simulated with an analytical equa-
tion presented in Javandel et al., 1984, page 19.

Two simulations were performed for each constituent based on
calibrations. In one simulation, it was assumed that the source
would continue to decay at the same rate as in the calibration.
This is a no action scenario. In the other simulation, it was as-

sumed that the source would decay from its present concentration
to background during a three-year remedial action. This scenario
predicts lower concentrations than may be expected because resid-
ual contamination is not taken into account. The likely occur-
rence would be somewhere between these two predictions.

These analyses indicate the following:

0 Levels of the four constituents generated during remedial

action should be minor.

0 Arsenic is presently, and even with no action should re-

main, well below drinking water standards.

0 Ammonium may persist in the ground water for several hun-

dred years at elevated concentrations. No State of

Colorado or Federal water quality standard is applicable.

0 Uranium may persist in the shallow ground water for up to

150 years. No State of Colorado or Federal ground-water

standard is associated with uranium.
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0 Due to retardation of these constituents, particularly

ammonium, natural restoration or artificial restoration

would be exceedingly time consuming.

0 The movement of other elevated constituents which are

cations such as iron, manganese, and nickel also will be

retarded.

0 The present level of chloride at the Dakota Sandstone sub-

crop is the maximum expected concentration and the chlo-

ride concentration should decline rapidly in the next 20

to 30 years.

Supporting data and analyses are in section F.3.2.2 of Appen-
dix F, Hydrology Report.

The impacts of stabilization at the Grand Junction site on po-

tential water use in the alluvial system would occur mostly in a

limited area near the Colorado River where water quality is better

than away from the river. Elevated concentrations of uranium
would tend to restrict use of this water or cause hazards associat-
ed with its use. Section 5.1.5 discusses radiation impacts on con-
suming ground water near the Grand Junction site. Potential use

of the alluvial ground water would be small due to the poor back-
ground quality of the water and the ready availability of good
quality city water in the area.

As stated above in the discussion of the no-action alterna-
tive, an unquantified risk of faulting at the site represents a po-
tential means of contaminating the Dakota Sandstone. In the short
term (e.g., zero to 75 years after remedial action), the impacts
of faulting on water quality for the stabilization on site alterna-
tive would be quite similar to the impacts of no action. In the
long term (e.g., >75 years after remedial action), the impacts of
faulting would be relatively minor because expected long-term con-
centrations of contaminants in the ground water are expected to be
smal 1

.

Water quality at the borrow sites is probably typical of shal-
low water quality throughout the Grand Valley, ranging from fresh
to brackish. Borrow activities would not include any aspects
which could greatly degrade ground-water quality.

Aquifer restoration

Decisions on aquifer restoration are guided by several fac-
tors including the technical feasibility of improving the aquifer
in its hydrogeologic setting, the cost of applicable restorative
or protective programs, the present and future value of the aqui-
fer as a water resource, the availability of alternative water sup-
plies, and the degree to which human exposure is likely to occur.
Using these factors as guides, it would not be necessary to insti-
tute an aquifer restoration program because:
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0 It would be technically difficult to restore the aquifer;
recharge from the adjacent river would hamper the efficien-
cy of any scheme to capture contaminated ground water.

0 The present and future value of the aquifer is limited by

its generally brackish quality, and on a qualitative basis
can be deemed to be low.

0 The cost of restorative programs would be relatively high,
compared to the value of the ground water.

0 Alternative water supplies are readily available. A good
quality municipal water supply system is present in the af-

fected area.

0 The degree of human exposure is likely to be relatively
small, because the likelihood of use of the affected
ground water is small.

Regardless, when ERA issues revisions to the water protection
standards, DOE will re-evaluate the ground-water issues at the
site to assure that the revised standards are met. Performing re-
medial actions to stabilize the tailings prior to ERA issuing new
standards will not affect the measures that are ultimately re-
quired to meet the revised water protection ERA standards.

Additional detail regarding the evaluation of the need for
aquifer restoration is presented in Appendix F, Hydrology Report.

Relocation of the tailings

Relocation of the tailings to any alternate site would reduce
long-term ground-water contamination at the processing site. There
would, however, be some persistent residual contamination. A mix-
ing cell model was used to evaluate the persistence of dissolved
uranium in the shallow ground water (see Appendix F, Hydrology
Report). Maximum residual concentrations of uranium were estimat-
ed at 40 to 285 pCi/1 10 years after remedial action, 20 to 102

pCi/1 25 years after remedial action, 8 to 41 pCi/1 at 50 years af-

ter remedial action, and 6.8 to 40 pCi/1 at 100 years after remedi-
al action. For these estimates background quality was assumed to

be within the measured range of 6.8 to 40 pCi/1.

Ammonium is the only other constituent which has a definite

plume in the alluvial ground water. Ammonium and other contam-

inants which occur sporadically in the alluvium would be flushed
rapidly from the system, when considered with respect to hazardous

levels of these constituents. Uranium would represent the most

persistent impact to the quality and potential use of the alluvial

system.

Elevated levels of various constituents would probably per-

sist in the shallow Mancos Shale for a longer period than uranium

would persist in the alluvium. The impact of these contaminants

should be judged with respect to the potential use of the shale.
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which is minimal due to the poor background quality and low yield

of the shale. The reason for the low yield of the shale is the

same as the reason for the persistence of contamination in it.

Disposal at the Cheney Reservoir site with truck or train and

truck transport

Relocation of the tailings to the Cheney Reservoir site would

cause impacts to ground water at the processing site, at the bor-

row sites, and at the alternate disposal site. The impacts at the

processing site (shown above) would be approximately the same for

relocation to either of the two alternate sites.

Impacts to ground water at the Cheney Reservoir site would be

due to leachate produced as infiltration passed through the tail-

ings and into the shallow zone of saturation. In the existing en-

vironment at the site, water quality degrades from fresh to brack-

ish in a short distance because of contact between the water and

the Mancos Shale. The leachate would probably contribute to the

total dissolved solids (TDS) in the shallow ground water, and

would provide a source of contaminants which are not currently

present in the ground water at concentrations more than a few

times the lower limit of detection. These contaminants would prob-

ably include aluminum, ammonium, arsenic, cadmium, manganese, mo-

lybdenum, nickel, selenium, uranium, vanadium, and zinc.

The amount of leachate would be small due to the placement of

a low-permeability soil cover over the tailings. The clayey layer

placed below the tailings would attenuate the contaminants. Appen-

dix B, Engineering Designs, provides additional detail on ground-

water protection. The shallow ground water below the site moves

at a slow rate of 0.6 to 8.7 feet per year.

There is no known existing use of shallow ground water in the

vicinity of the site. In order to evaluate the impacts on water
use, the potential use of ground water at the site was evaluated.
One constraint on the potential use is the limited yield of the

system. The low permeability and thin saturated section of the

shallow system would limit its long-term steady yield to less than
three gallons per day. The amount of leachate would be small due

to the placement of a low-permeabi li ty soil cover over the tail-
ings. (Bood quality water is hauled into the area for use at the

closest residences about 1.5 miles away. The brackish quality and
low yield of the shallow ground-water system, combined with the

proven availability of good quality water from an alternative
source, indicate a low potential for use of the shallow ground wa-
ter. Thus the impacts on potential ground-water use would be

mini mal

.

Disposal at the Two Road site with truck or train and truck trans-
port

Relocation of the tailings to the Two Road site would cause
impacts to ground water at the processing site, at the borrow
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sites, and at the alternate disposal site. The impacts at the pro-
cessing site would be approximately the same for relocation to ei-
ther of the two alternate sites; these impacts are discussed
above. The impacts at the borrow sites would be similar to the im-

pacts on borrow sites for the stabilization on site alternative
(see above).

There is no continuous shallow ground water at the Two Road
site or ground-water use within four miles of the site, so there
is no ground water to be impacted. Infiltration would generate
leachate; however, during a 1000-year design life the amount gener-
ated would have a relatively low potential for creating off-site
impacts because of the lack of a continuous ground-water system or

nearby use. There is no recorded use of ground water within four
miles of the site, probably due to the poor quality of ground wa-
ter in the area.

Vicinity properties

Remedial action at vicinity properties would not affect any
ground-water resources.

5.6 IMPACTS ON ECOSYSTEMS

Terrestrial, riparian, and aquatic ecosystems would be impacted di-

rectly and indirectly by remedial actions. Direct impacts result from the
clearing of contaminated soils, disposal of tailings, widening of haul

roads, and from obtaining borrow material. Indirect impacts include
noise, dust, and other human activities at, and adjacent to, the direct im-

pact areas. Direct impacts can either be long-term or short-term while
most indirect impacts are short-term (for the life of the project). This
section addresses the impacts for each alternative on the terrestrial eco-
systems, riparian and aquatic ecosystems, and threatened and endangered
species

.

5.6.1 Impacts on terrestrial ecosystems

The no action alternative would cause no impacts on the ter-

restrial ecosystems.

Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would impact 227

acres (Table 5.8). The majority of this 227-acre area (132 acres)

is highly disturbed land at or near the tailings pile. The vegeta-
tion and wildlife that exist at this site are sparse and stabiliza-
tion of the contaminated material in place would result in minor

habitat loss. Indirect impacts on wildlife resulting from human

activity would be minimal on the east, west, and north sides of

the pile due to the urban nature of this area. Indirect impacts

to the riparian zone south of the pile would be greater due to the
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Table 5.8 Number of acres of land affected by remedial action

Number of acres

Land unit
Stabi 1 i zat ion

in place

Stabi 1 i zat ion

at Cheney
Reservoi

r

Stabi 1 i zat ion

at Two Road

Tailings pile and

other contaminated
land 114 114 114

Riparian zone^ < 1 < 1 < 1

Land adjacent to

processing site 18 —

Cheney Reservoir -- no --

Two Road — -- 80

Fruit a borrow — -- 10

32 and Ci borrow 70 -- --

Unaweep Canyon 25 -- --

Access roads -- 14 5

Total 227 238 209

^Approximately 0.2 acre
medial action.

of riparian habitat would be affected directly by re-
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relatively high wildlife value of this habitat. These indirect im-

pacts include increased fugitive dust emissions, elevated noise
levels, and the increased presence of humans. The effects of fugi-
tive dust include reduced palatability of vegetation for wildlife
and physiological stress on plants. The effect of noise on wild-
life varies from direct effects on hearing to indirect effects
such as masking (the inability to hear important environmental
cues) and loss of usable habitat. The effects of noise can be com-
pounded by the presence of humans and the impact of noise and hu-
man presence is often hard to separate (Dufour, 1980). The impact
of noise on wildlife is poorly understood but many species of wild-
life seem to be able to adjust to relatively constant noise levels
of up to 70 decibels (Dufour, 1980). Noise levels of this magni-
tude or greater can be expected to occur in the riparian zone.

A total of 93 acres of this 132-acre area represents a long-
term loss in habitat in that it would not be revegetated following
remedial action. Instead, it would be covered with rock, and veg-
etation growth would be discouraged. The remaining 38 acres would
be rehabilitated following remedial action and would become wild-
life habitat.

Unaweep Canyon borrow site

A total of 25 acres would be affected at the Unaweep Canyon
borrow site. As noted in Section 4.7.2, the exact location of
this area has not been determined. The habitat lost would be low-

density grasses and pinon pines typical of rocky slopes.

Other potential impacts at Unaweep Canyon involve threatened
and endangered species (discussed in Section 5.6.3) and big game
critical wintering areas. Remedial action related impacts on mule
deer and elk wintering in Unaweep Canyon include (1) direct loss

of habitat; (2) indirect loss of habitat through increased human

activity; and (3) direct mortality due to project-related truck

traffic.

Direct habitat loss would amount to about 25 acres of the

rock quarry. This impact would be short-term in that the borrow
area would be reclaimed following remedial action and converted to
wildlife habitat.

Indirect impacts related to human activity would be from a

zone of noise, dust, and other disturbances extending out from the

borrow area plus a disturbance zone along Highway 141 as a result

of truck traffic. The disturbance around the borrow area may lim-

it deer and elk use of a zone extending out 0.5 mile. Indirect

disturbance related to increased truck traffic on Highway 141 is

expected to be minimal because deer and elk are presently adapted

to a steady stream of traffic along Highway 141. These indirect

impacts are short-term in that they would occur during remedial

action.

Truck traffic would pass through about 15 miles of deer and

elk critical winter habitat along Highway 141 in Unaweep Canyon.
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There would be an average 51 truck trips per day for 60 months and

33 per day for 30 months. The winter concentration period for

deer and elk is from December through April and an increase in

deer and elk highway mortality due to truck traffic would be ex-

pected. Deer and elk occur at higher elevations during the remain-

der of the year and highway mortality would be much reduced. This

direct impact would be short-term lasting for the duration of the

remedial action.

Disposal at the Cheney Reservoir site with truck or train and

truck transport

Stabilization at Cheney Reservoir would impact about 238

acres (see Table 5.8). Much of this area (114 acres) is the high-

ly disturbed habitat at the tailings pile. The direct and indi-

rect impacts on terrestrial habitat for this area are the same as

described under "Stabilization at the Grand Junction Site" above.

The impacts at the tailings pile would be short-term in that the

area would be revegetated following removal of the contaminated

materi al

.

At the Cheney Reservoir site, 80 acres of habitat would be im-

pacted. The area of the stabilized pile would be 62 acres and rep-

resents the long-term loss of wildlife habitat. The remaining 18

acres would be reclaimed and serve as wildlife habitat. The anal-

ysis of the existing environment at Cheney Reservoir indicated

that critical habitat for economically important species or threat-

ened and endangered species does not occur on the site. Wildlife
losses associated with this alternative would be proportional to

habitat eliminated and represent an unavoidable adverse impact.

This includes the long-term loss of approximately 62 acres of

pronghorn habitat.

Fourteen acres of habitat would be permanently lost through
access road widening. Increased traffic along this little used
road (209 one-way trips per day) would have the same potential
truck transport impacts as described for Unaweep Canyon plus the
impact of increases in fugitive dust. Increases in big game traf-
fic mortality are expected to be minimal as the pronghorn antelope
and mule deer are widely and sparsely distributed throughout this
area and the road does not traverse critical winter range. Fugi-
tive dust may have an adverse impact on roadside vegetation up to
1200 feet from the road. This, along with increased truck traf-
fic, would be expected to lower wildlife use near the road for the
duration of the project.

Disposal at the Two Road site with truck or train and truck trans-
port

Stabilization at the Two Road site would impact about 209
acres (see Table 5.8). Impacts associated with the tailings pile
(114 acres) are the same as those described for disposal at Cheney
Reservoir. A total of 80 acres would be disturbed at the disposal
site. The stabilized pile would cover 62 acres and represents a
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long-term loss of wildlife habitat. The remaining 18 acres would
be reclaimed as wildlife habitat. The analysis of the existing en-
vironment revealed that critical habitat for economically impor-
tant species or threatened and endangered species does not occur
on the site although there would be a loss in pronghorn habitat.
The prairie dog is very common at this site and assuming there are
five prairie dogs per acre, remedial action activities would elim-
inate or displace about 400 individuals.

About five acres of land would be impacted due to the widen-
ing of an access road. The impacts of 239 truck trips per day on
this section of road would be similar to those for disposal at

Cheney Reservoir except lower in magnitude due to the shorter
stretch of road.

Vegetation and wildlife losses associated with this alterna-
tive represent an unavoidable adverse impact.

Vicinity properties

Remedial action at the vicinity properties would result in

the temporary loss of an average of 0.25 acre of landscape vegeta-
tion at each of the vicinity properties. This temporary loss of
habitat would result in the temporary displacement of wildlife
which typically occurs in urban environments.

5.6.2 Impacts on aquatic and riparian ecosystems

The no action alternative would cause no new impacts on the
aquatic and riparian ecosystems.

Stabilization at the Grand Junction site

Remedial action activities in this riparian zone will be lim-

ited to the decontamination of the 400- to 600- square-foot area
on Watson Island (Figure G.3.1, Appendix G, Floodplains and Wet-
lands Assessment). This activity would have very little impact on

the riparian vegetation since the equipment necessary to perform
the job will traverse an existing bridge to Watson Island and

existing roads on the island. In addition, the contaminated area
is located in a highly disturbed section of Waston Island having
been cleared of trees, and piled with rubble and slash. This ac-
tivity will have very little or no impact on the small side chan-
nel of the Colorado River situated near the area of contamination.

Disposal at the Cheney Reservoir site with truck or train and

truck transport

The impacts of this alternative on the aquatic and riparian
ecosystem would be the same as stabilization at the Grand Junction
si te.
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Disposal at the Two Road site with truck or train and truck trans-

port

The impacts of this alternative on the aquatic and riparian

ecosystems would be same as for stabilization at the Grand

Junction site.

5.6.3 Impacts on threatened and endangered species

The no action alternative would cause no impacts on threat-

ened and endangered species.

Stabilization at the Grand Junction site

As noted in Section 4.7.4, the USFWS and the State of

Colorado have identified several fishes as endangered or threat-

ened that potentially occur in small numbers in the Colorado River

near the Grand Junction site. A biological assessment was pre-

pared by the DOE (DOE, 1983a) and the USFWS responded with a bi-

ological opinion of "no effect." This issue is being readdressed
with USFWS because of the recently identified need for remedial ac-

tion in the riparian zone. As noted in the revised biological as-

sessment (DOE, 1986), remedial action activities in the riparian
zone would have only a negligible impact in this area and would
not impact endangered or threatened fish species or their use of

the river.

The bald eagle is known to winter in small numbers along the
Colorado River near Grand Junction and an occasional bird may use
the riparian habitat that would be cleared. The bald eagle use of
this area is expected to be minimal and sporadic and important hab-
itat features such as diurnal perches or nocturnal roosts are not
known to occur in the area to be affected.

The spineless hedgehog cactus, bald eagle, peregrine falcon,
and nakomis fritillary butterfly all may occur at various loca-
tions and during various seasons in Unaweep Canyon. A borrow site
in Unaweep Canyon would be constructed only if the stabilization
on site alternative is implemented. DOE would consult with the
BLM and USFWS during the selection of the exact location of the 25-
acre borrow site to prevent any substantive impact on any of these
species. DOE would make every reasonable effort to select a site
where none of these species occur. If the selection of the borrow
site would affect any of these species, DOE would prepare and im-
plement a mitigation plan in consultation with the BLM and USFWS
to offset these impacts; however, no substantive impacts are ex-
pected. Following remedial action the site would be reclaimed ac-
cording to the requirements of BLM.
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Disposal at the Cheney Reservoir site with truck or train and
truck transport

The potential impacts of remedial action on bald eagle use of

the riparian habitat are the same as those reported for stabiliza-
tion at the Grand Junction site as discussed above. Analysis of
the existing environment at the Cheney Reservoir site indicated
that the whooping crane was the only species which may be found in

the area. This species has the potential of using Cheney Reser-
voir during migration. As indicated in the Biological Assessment
for the Cheney Reservoir site (DOE, 1983b) and concurred in by the

USFWS (Bolwahnn, 1983), remedial action at this site is not expect-
ed to impact the whooping crane.

Prairie dog towns do occur at and near the Cheney Reservoir
site. Additional surveys of these towns will be performed if this
site is ultimately selected. If the prairie dog town is of suffi-
cient size, a black-footed ferret survey would be conducted within
one year prior to the start of remedial action.

Disposal at the Two Road site with truck or train and truck trans-

port

The potential impacts of remedial action on bald eagle use of

the riparian habitat are the same as those reported for stabiliza-
tion at the Grand Junction site. Analysis of the existing environ-
ment at the Two Road site indicates that no threatened or endanger-
ed species occur there. However, if selected as the ultimate
site, black-footed ferret surveys would be conducted prior to reme-
dial action.

Vicinity properties

Remedial action at the vicinity properties would not impact

any threatened or endangered species.

5.7 IMPACTS ON LAND USE

5.7.1 No action

The no action alternative would preclude the 114 acres com-

prising the Grand Junction site from any alternative land use. In

addition, wind and water erosion of the tailings would continuous-
ly expand the area which is not safe for human use. The Parks and

Recreation Plan of the City of Grand Junction, which designated
the land area occupied by the site as part of the proposed

Colorado River Park System, would need to be modified to exclude

the 114 acres. Industrial development, which is the primary land

use in the vicinity of the site, would also be affected; however,

because there is an abundance of available industrial zoned land

in the area, the impact would be slight.
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Current land values for large parcels of industrial land in

Grand Junction range from approximately $0.25 per square foot to

$1.00 per square foot (Razga, 1984). Applying these values to the
114 acres of the Grand Junction site, the estimated value of the

parcel, free of contaminated materials and available for develop-
ment, would range between $1.3 million and $5.0 million. However,
because the site is within the 100-year floodplain, the value of
the parcel may be below even the $1.3 million estimate. Mesa
County discourages development in the floodplain, while the city
of Grand Junction, if it issued a Floodplain Development Permit,
would require costly special construction to meet floodplain reg-
ulations. The parcel without the contaminated material removed is

of little market value, since the cost of removing the tailings
would have to be incurred before any development would be possi-
ble. The no action alternative would have no impact on land val-
ues of parcels surrounding the site.

5.7.2 Stabi 1 i zation at the Grand Junction site

Stabilization of the tailings pile at the Grand Junction site
would preclude 93 acres from any alternative land use. The land
occupied by the stabilized tailings pile would not be usable as
designated by the city of Grand Junction for part of the proposed
Colorado River Park System. It would also be unavailable for in-
dustrial use; however, this impact should be slight given the abun-
dance of land available for industrial development in the area.

The 93 acres, free of contaminated materials, would be valued
at approximately $1.0 million if the low price in the range of
prices for Grand Junction industrial land per square foot
($0.25/sq ft) is applied. This value may be high due to the
site's location in the 100-year floodplain. The stabilization of
the tailings on the site could positively affect the values of
land parcels in close proximity to the site; however, given the
abundance of buildable land in Grand Junction and because the pres-
ence of the unstabilized tailings pile apparently has had little
effect on land values, any such positive effects would likely be
si ight

.

A total of 132 acres would be disturbed at the Grand Junction
site during the construction period. The total includes the 114
acres of the processing site and an additional 18 acres which
would have to be purchased. The 18 acres purchased would become
part of the 93 acres making up the acreage permanently occupied by
the stabilized pile.

The excavation of borrow materials would disturb approximate-
ly 25 acres at the Unaweep Canyon borrow site and 70 acres at the
32 and Ci borrow site. The Unaweep Canyon borrow site is in a re-
mote location, while the 32 and Ci borrow site consists of exist-
ing privately owned gravel pits; thus, temporary and permanent
impacts at borrow sites would be minimal.

Disposal at the Grand Junction site would have only a negligi-
ble impact or no impact on existing or future agricultural
resources

.
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5.7.3 Disposal at the Cheney Reservoir site with truck or train and
truck transport

Disposal of the tailings at the Cheney Reservoir site would
permanently remove approximately 62 acres of rangeland from the

BLM Kannah Creek allotment. The acreage occupied by the stabi-
lized pile would be unavailable for oil and gas exploration
although exploration activities for these resources could be con-
ducted from adjacent areas (Section 5.4). A stabilized tailings
pile at the site, which is surrounded by Federally owned land,

would have no impact on the surrounding land values. Disposal at

the Cheney Reservoir site would make the 114-acre Grand Junction
site available for further development.

During the construction period, a total of 110 acres would be

disturbed at the Cheney Reservoir site. Of this total, the 62-

acre tailings pile would be permanently removed from public use
while the remaining 48 acres would be temporarily disturbed; 30
acres for borrow material and 18 acres disturbed during other con-
struction activities. An additional 14 acres of land in the vicin-
ity of the site would be disrupted for access roads. Finally, the
114-acre Grand Junction site would be temporarily disrupted during
the relocation to Cheney Reservoir.

The permanent and temporary loss of acreage at the Cheney
Reservoir site would affect ranchers who are permitted to run
their cattle on the Kannah Creek grazing allotment. However, con-
sidering the sparseness of the area's vegetation and the size of

the range in relation to either the acreage permanently lost due

to the stabilized tailings pile or the acreage temporarily lost
during the construction period, the impact on affected cattle oper-
ations would be slight. The potential for agricultural develop-
ment at the Cheney Reservoir site exists because of the land's
favorable slope, available water, and proximity to the Kannah
Creek farms. However, the BLM does not presently allow agricultur-
al development of this land.

Disposal at Cheney Reservoir would not affect the electric
power transmission lines which cross the site.

5.7.4 Disposal at the Two Road site with truck or train and truck trans-
port

Disposal of the tailings at the Two Road site would permanent-

ly preclude 62 acres from any alternative land use. Thus, the

site, which is currently under an oil and gas lease, would not be

available for exploration, although exploration activities for

these resources could be conducted from adjacent areas (Section

5.4). The 62 acres would be permanently removed from the BLM Bar

X grazing allotment. Disposal at the Two Road site would make the

114-acre Grand Junction site available for further development.

During the construction period, 80 acres would be disturbed

at the Two Road site, and five acres would be disturbed for the up-
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grading of access roads. An additional 10 acres at the Fruita bor-

row site would be temporarily disturbed. Finally, 114 acres at

the Grand Junction site would be disturbed.

The permanent loss of the 62 acres used for the Two Road site

would affect ranchers who run their sheep on the Bar X allotment.

However, the expansive range and sparse vegetation indicate that

these effects would be negligible. No effects on existing or fu-

ture recreational resources in the area would occur.

Feasibility studies for the Glenwood-Dotsero project indicate

that the Two Road site is the best available site for this desali-

nization project. However, the lack of approval of the project

from the State of Colorado and the lack of Federal funding have

left the feasibility of the Glenwood-Dotsero project in doubt.

Selection of the Two Road site for uranium mill tailings disposal

would preclude use of the site for the Glenwood-Dotsero project.

5.7.5 Vicinity properties

Long-term land use impacts would be negligible if remedial ac-

tion were taken on the estimated 3465 vicinity properties (866

acres) in Grand Junction. The land uses and zoning of the affect-

ed properties would not change following the remedial action.

However, approximately 70 acres of open land properties would be

available for development following the cleanup work. The affect-

ed properties would be disturbed temporarily for about one month

during remedial action. No mineral resources, recreational re-

sources, or agricultural resources would be expected to be affect-

ed. Following completion of the remedial action, land values of

the affected properties conceivably could be slightly enhanced,

due to the improvement on the properties although there is no ev-

idence that the existing contamination has adversely affected prop-

erty values.

5.8 IMPACTS ON NOISE LEVELS

All remedial action alternatives except no action would involve the

operation of heavy earth-moving and transportation equipment. This sec-
tion describes the impacts of this equipment on noise levels in adjacent
areas and with respect to sensitive land uses that could be adversely af-

fected by these activities. The distribution and impacts of the noise
would be different for each alternative, depending on location of sources
and receptors, the types and numbers of equipment used, wind speed and di-

rection, topography, vegetative cover, deflective surfaces, and air flows.
Typical sound levels generated by the type of equipment used in the ac-

tion alternatives are presented in Table 5.9. A noise prediction model
(Kessler et al., 1978) was used to estimate the maximum A-weighted equiv-
alent sound level (L ) emitted from the tailings, disposal, and borrow
sites. The noise-levl*1 model is conservative (i.e., the noise levels that
it predicts are probably higher than would be realized), since no attenua-
tion for air absorption, berms, or foliage is considered in the model.
Impacts on noise levels along transportation routes and due to remedial ac-

tions at vicinity properties are also considered in this section.
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Table 5.9 Sound levels for equipment used at the

tailings, disposal, and borrow sites

Equi pment Maximum sound level at 50 feet (dB)

D-8 bulldozer 88

Front-end loader 85

Scraper 87

Water truck 89

Haul truck 86

Compactor 87

Grader 83

Ref. Kessler et al., 1978.

5.8.1 Stabilization at the Grand Junction site

All alternatives except no action would involve excavation at

the Grand Junction site. The maximum potential equivalent sound
level at the Grand Junction site for the stabilization on site al-
ternative would be approximately 95 decibels at a location 100
feet from the center of activity. This would result in maximum
outdoor noise levels of approximately 74 and 73 decibels in the

closest residential areas to the west and southeast of the site,

respectively. These residential areas are at distances of approx-
imately 1400 and 1500 feet, respectively. These potential noise
levels would occur only during daytime hours and represent a max-
imum of equipment utilization. Average daytime noise levels
through the duration of the project would be up to three decibels
less. The alternatives involving tailings disposal at either the

Cheney Reservoir or Two Road site would result in noise levels

about three to four decibels lower at the Grand Junction site than
stabilization on the site. However, under any of the alternatives

except the no action alternative, daytime noise levels for nearby

residents would be elevated more than 10 decibels above existing
noise levels.

5.8.2 Alternate disposal sites

The noise levels associated with tailings disposal at the

Cheney Reservoir and Two Road sites would be almost as great as

for excavation and disposal at the Grand Junction site. The near-

est residences that could be affected by the noise emissions at

these sites are about 1.5 miles away at the Cheney Reservoir site
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and three miles away at the Two Road site. Noise levels from the

disposal sites would probably be in the 50- to 55-decibel range at

these nearest residences, even under worst-case conditions. As at

the Grand Junction site, impacts would occur only during daylight

hours. Daytime noise levels for the nearest residences would be

elevated about 15 to 20 decibels above existing noise levels for

these alternatives.
5.8.3

Vicinity properties

Most remedial action activities for vicinity properties
would involve hand-held tools and the occasional use of small

front-end loaders, backhoes, and dump trucks. The noise levels as-

sociated with these activities would be similar to small-scale
street repair work that is common in residential areas. Typical

daytime equivalent noise levels associated with these activities
are expected to be in the 79- to 81-decibel range at a distance of
100 feet. Remedial action at some of the larger and more complex
vicinity properties may involve larger equipment such as dozers,
scrapers, large front-end loaders, and trucks. The noise levels
associated with these activities are expected to be in the 87- to

89-decibel range at a distance of 100 feet. All vicinity property
remedial action would occur during normal working hours and would
last an average of one month per property. Therefore the noise
from remedial action at vicinity properties is expected to result
in short-term and minor annoyances to neighbors.

5.8.4

Borrow sites

The maximum equivalent noise levels associated with equipment
activities at the 32 and Ci borrow site and at the Unaweep
Canyon borrow site (for stabilization at the Grand Junction site),
and at the Fruita site (for disposal at the Two Road site) would
be approximately 92, 89, and 87 decibels, respectively, at a dis-
tance of 100 feet away from the centers of activity. The nearest
residence to the 32 and Ci borrow site would be subjected to day-
time noise levels of up to 63 decibels. The nearest residence to
the Fruita borrow site would be subjected to daytime noise levels
of up to approximately 66 decibels. Daytime noise levels at the
residences near these borrow sites would be elevated by about 20
decibels. Noise impacts at the Unaweep Canyon borrow site would
be minor because of the isolation of the sites from sensitive
receptors

.

5.8.5

Transportation routes

All of the proposed alternatives would involve substantial
truck use on public roads and highways. Table 5.10 presents data
on existing noise levels and projected truck usage for route seg-
ments receiving substantial use for extended periods of time (as
discussed in the transportation impacts section of this document).
Trucks can be expected to produce noise levels of approximately
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Table 5.10 Existing noise levels, project truck pass-by, and noise
increases for selected route segments

A1 ter native/ segment

Existing daily
traf f i

c

(vehicles)

Existing
noise
levels^

Truck pass-
by with up

to 79 dB. at

100 feet

Increase
in

noi se

levels^

Stabi li zation on site
D Road (15th St 3,700-6,900 55-60 74 per/hour 2

to 32 Rd)

Cheney-truck
D Road (15th St 3,700-6,900 55-60 26 per/hour 1

to 32 Rd)

U.S. 50 (N of 32 Rd) 4,600-21,500 60-70 26 per/hour 1

U.S. 50 (S of 32 Rd) 3,800-4,600 55-60 52 per/hour 2

Cheney-train and truck

U.S. 50 (S of 3,800 50-60 52 per/hour 2

Whitewater)

Two Road-truck
Ute/Pitkin (1st St

to 9th St)^
1-70 and U.S. 50

(Fruita to Two Road)

17,300-24,800 60-65 42 per/hour 1

1,100-3,400 50-60 49 per/hour 2

Two Road-train and truck

U.S. 50 (Mack to 1,110 50-55 60 per/hour 5

Two Road)

^Estimated day-night levels L. in decibels at a distance of 100 feet, based

.on traffic levels; Ref. Swi ng,°'\975.

^Based on maximum daily projected truck trips and noise emissions of 85 deci-

bels (dB) at 50 feet from passing trucks.

^Because Ute and Pitkin Avenues are one-way streets in close proximity to each

other, figures for daily traffic and truck trips are combined.
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79 decibels at a distance of 100 feet and up to 73 decibels at 200

feet. For the stabilization on site alternative, high levels of

truck activity on D Road may cause annoyance to some residential

areas. Under the Cheney Reservoir with truck transport alterna-

tive, areas along U.S. Highway 50 southeast of Grand Junction may

be adversely affected. The Two Road with truck transport alterna-

tive would involve high levels of truck activity and disturbance

in the downtown area of Grand Junction and along some parts of

U.S. Highway 50 northwest of Grand Junction.

The rail transport alternatives would result in much lower

noise emissions in Grand Junction and in the affected corridors

since the trains would only travel these corridors twice a day.

However, unloading operations in Whitewater or Mack and increased

truck activities would result in substantially increased noise lev-

els in Whitewater and the corridor southeast of Whitewater for the

Cheney Reservoir train and truck alternative, and in Mack and the

corridor northwest of Mack for the Two Road train and truck alter-

native.

5.9 IMPACTS ON SCENIC AND CULTURAL RESOURCES

5.9.1 Scenic resources

No action

The no action alternative would have no inpacts on scenic

resources

.

Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would have long-term
visual impacts on residents across the Colorado River from the

site. The increased traffic and dust associated with the construc-
tion activities would be annoying to persons living nearby. The
final height of the stabilized pile would be 55 feet above grade
on the north side and 71 feet on the south side. This would be a

visual annoyance to persons living nearby.

Disposal at the Cheney Reservoir site with truck or train and
truck transport

Disposal at the Cheney Reservoir site would cause short-term
visual impacts at the Grand Junction processing site while the
tailings were being removed for disposal at the alternate site.
These impacts would be increased truck traffic and dust associated
with the construction activities. After remedial action, the site
would be graded and would blend in well with the surrounding col-
ors and form.

The disposal of the tailings at the Cheney Reservoir site
would have both short- and long-term impacts on scenic resources
of the Grand Mesa National Forest. In addition, some of the res-
idences on Purdy Mesa would be impacted. Construction activities
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would be seen from established recreation areas, from many res-
idences on Purdy Mesa, and from two residences within two miles of
the site. The long-term impacts would be minimal due to the pile
being part of the background landscape view from the forest and
residences on Purdy Mesa. The final height of the stabilized pile
would be 35 feet above grade; however, the pile would be subordi-
nate to the regional visual characteristics and the color and form
of the pile would conform with the surrounding terrain.

Disposal at the Two Road site with truck or train and truck trans-
port

Short-term impacts would occur at the Grand Junction process-
ing site as a result of disposal of the tailings at the Two Road
site. These impacts would be increased truck traffic and dust
from construction activities. After the remedial action, the site
would be graded and would blend in well with the surrounding col-

ors and form.

Disposal at the Two Road site would not have a major impact
on scenic resources. The site would not be visible from any major
highway. Truck traffic would cause some short-term, temporary im-

pacts to residents along the haul route. The stabilized tailings
would be 35 feet above the surrounding terrain. The pile would be

subordinate to the regional visual characteristics and color and

form of the pile would conform with the surrounding terrain.

Vicinity properties

Cleanup activities at the vicinity properties would cause
short-term impacts to very localized scenic resources as the prop-

erties are disturbed and their homogeneous scenic character is tem-

porarily disrupted. Once cleanup and revegetation of appropriate
areas are complete, the visual characteristics would be similar to

pre-remedial action conditions.

Borrow sites

All borrow sites except the Unaweep Canyon site are at exist-

ing commercial locations. Therefore, borrow pit operations would

not cause any additional significant visual impacts.

The long-term visual impacts associated with the Unaweep
Canyon borrow site activities would be minor. The site would be

recontoured and revegetated, as necessary.

5.9.2 Cultural resources

No action

The no action alternative would have no impacts on cultural

resources

.
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stabilization at the Grand Junction site

No cultural resources would be impacted by stabilization at

the Grand Junction site.

The mill building is part of the first sugar beet factory in

Colorado. The original buildings have been extensively altered

and the site disturbed. The State Historic Preservation Officer

(SHPO) has determined that the mill is not eligible to the NRHP.

Disposal at the Cheney Reservoir site with truck or train and

truck transport

There are four lithic scatter sites within the Cheney Reser-

voir study area that require additional data to determine their
eligibility to the NRHP. Should these sites be eligible, and if

the Cheney disposal alternative is chosen, a data recovery plan

would be designed and implemented, in consultation with the SHPO
and BLM.

Disposal at the Two Road site with truck or train and truck trans-
port

No cultural resources would be impacted by disposal at the
Two Road site.

Vicinity properties

Most if not all of the vicinity properties are ineligible to
the NRHP because they are younger than 50 years. Should a vicin-
ity property older than 50 years be identified, a cultural re-
source survey would be conducted, with SHPO consultation.

Borrow sites

The Unaweep Canyon site has not been surveyed for cultural re-
sources. Prior to any surface disturbances, a cultural resource
survey would be conducted and a data collection program implement-
ed, as required. The 32 and Ci borrow site and the Fruita borrow
site are disturbed sites and are not expected to yield cultural
resources

.

5.10 IMPACTS ON POPULATION AND WORK FORCE

The impacts described in the following section are based primarily on
output from the Planning and Assessment System (PAS) model, maintained by
the State of Colorado - Division of Local Government (PAS, 1985). The
terms "population impact" and "employment impact" are used to describe the
difference between the baseline population and employment projections of
the PAS model (projections excluding project impacts) and the PAS model
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projections which include project impacts. This section is a summary of
the material presented in Appendix K, Socioeconomics and Land Use Informa-
tion.

5.10.1 No action

The no action alternative would result in the loss of the
Grand Junction site for future economic development. Given the
substantial amount of available industrial land in the Grand
Junction area, the loss of the site and, hence, the adoption of
the no action alternative, would not affect the local population
or employment levels.

5.10.2 Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would involve an av-

erage of 125 project workers over the proposed 33-month construc-
tion period starting in 1987. An estimated 101 of these workers
would come from the local Mesa County work force, while the remain-
der (primarily supervisory and field staff workers), would be ob-
tained from outside the county. During the peak construction
period, a total of 185 project workers would be employed.

Local indirect project-related employment would be generated
by local nonlabor expenditures as the dollars are respent and cir-

culated through the local economy. Similarly, additional project-
generated employment would be induced as project wage and salary
payments are circulated through the local economy. Including
these secondary employment impacts, total project-related employ-
ment is expected to reach a peak of 356 persons in 1988, reducing
the countywide unemployment rate by 0.9 percent. During the peak

period, an estimated 278 of the 356 workers employed in project
generated jobs would reside in the Grand Junction area (defined as

the city of Grand Junction and adjacent developable area). The

Grand Junction area, estimated by the Planning and Assessment
System (PAS, 1985) model, has a 1985 population of 48,286.

In 1987, approximately 64 percent of the total employment gen-

erated by the project would be in the construction sector. Approx-
imately 10 percent of the total employment generated would be in

the trade sector, five percent in the services sector, and five

percent in the government sector. The other sectors would hold

smaller shares of the remaining employment generated. As the

project continued to completion, the effects of the circulation of

project wages, salaries, and nonlabor expenditures would increase

the number of indirect and induced jobs. By 1989, the proportion

of the project-generated employment held by the construction sec-

tor would fall to 53 percent, while the proportions held by trade,

services, and government would increase to 13, nine, and six per-

cent, respectively. Once the remedial action was complete, direct

project employment would fall to zero and only indirect and in-

duced employment impacts would remain. Trade (30 percent), ser-

vices (20 percent), and government (15 percent) would hold the

largest shares of this remaining employment; the share held by the

construction sector would fall to six percent.
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The inmigrant project workers and inmigrants searching for

work related to the remedial action would create population in-

creases. The peak population impacts on Mesa County and the Grand

Junction area would be 501 and 295 persons, respectively. These

impacts would result in a 0.6 percent increase in the total popula-
tion of both Mesa County and the Grand Junction area.

5.10.3 Disposal at the Cheney Reservoir site with truck transport

The Cheney Reservoir with truck transport alternative would
involve an average of 128 project workers over the proposed 34-

month construction period. Approximately 103 of these workers
would be expected to come from the local Mesa County work force,
while the remainder, primarily supervisory and field staff work-
ers, would be obtained from outside the county. During the peak
construction period, a total of 146 project workers would be em-
ployed. The total employment impact (including direct, indirect,
and induced jobs) on Mesa County during the peak construction peri-
od would reach a peak of 291 jobs in 1988. The total employment
generated during the peak period would reduce the countywide unem-
ployment rate by 0.7 percent. Of the total number of persons em-
ployed directly, indirectly, or induced by the Cheney Reservoir
with truck transport alternative, during the peak period, 229
would be expected to reside in the Grand Junction area.

In 1987, approximately 61 percent of the total employment gen-
erated would be in the construction sector. Other sectors holding
relatively large shares of the employment generated would include
trade (10 percent), transportation/communications/public utilities
(eight percent), services (six percent), and government (five per-
cent). By 1989, the proportions of project-generated employment
held by the construction and transportation/communications/public
utilities sectors which would hold substantial shares of direct
project employment, would decline (to 56 and six percent, respec-
tively), while the proportions held by trade, services, and govern-
ment would increase (to 12, eight, and six percent, respectively).
Once the remedial action was complete, direct project employment
would fall to zero and the proportion of the project-generated in-
direct and induced employment held by the construction and trans-
portation/communications/public utilities sectors would fall to 26
percent and five percent, respectively. The shares held by the
trade, services, and government sectors would increase to 21, 15,
and 11 percent, respectively.

The countywide population impact caused by inmigrant project
workers and inmigrants searching for work related to the remedial
action would reach a peak of 560 persons in 1989. The estimated
population impact on the Grand Junction area would reach a peak of
322 persons in 1989, or 0.7 percent of the Grand Junction area
population.
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5.10.4 Disposal at the Cheney Reservoir site with train and truck trans-
port

The Cheney Reservoir with train and truck transport alterna-
tive would involve an average of 112 project workers over the pro-
posed 34-month construction period starting in April, 1987. Approx-
imately 89 of these workers would come from the local Mesa County
work force, while the remainder, primarily supervisory and field
staff workers, would be obtained outside the county. During the
peak construction period, a total of 127 project workers would be

employed. The total employment impact (including direct, indi-
rect, and induced jobs) on Mesa County would reach a peak of 315

jobs in 1988. The employment generated during the peak period
would reduce the countywide unemployment rate by 0.8 percent. Of

the total number of persons employed, directly, indirectly, or in-

duced during the peak period, 244 would reside in the Grand
Junction area.

In 1987, approximately 52 percent of the total employment gen-
erated would be in the construction sector. Other sectors holding
relatively large shares of the employment generated would include
transportation/communications/public utilities (13 percent), trade

(10 percent), and manufacturing and services (both 10 percent).
By 1989, the proportions of project-generated employment held by

the construction, transportation/communications/public utilities
and manufacturing sectors, which hold substantial shares of direct
project employment, would decline (to 51, nine, and five percent,

respectively), while the proportion held by trade and services
would increase (to 12 and eight percent, respectively). Once the

remedial action was complete, direct project employment would fall

to zero; the proportion of the project-generated employment held

by the construction and transportation/communications/public util-
ities sectors would fall to 25 percent and seven percent, respec-
tively; the shares held by the trade and services sectors would
increase to 22 and 15 percent, respectively; and the share held by

the manufacturing sector would remain at five percent.

The countywide population impact caused by inmigrant project
workers and inmigrants searching for remedial action related work

would reach a peak of 555 persons in 1989. This peak would repre-

sent a 0.6 percent increase in the county population. The estimat-

ed population impact on the Grand Junction area would reach a peak

of 329 persons in 1989, or 0.7 percent of the Grand Junction area

popul at ion.

5.10.5 Disposal at the Two Road site with truck transport

Relocation of the tailings to the Two Road site with truck

transport would involve an average of 127 project workers over the

proposed 34-month construction period starting in 1987. Approxi-

mately 103 of these workers would come from the local Mesa County

work force, while the remainder, primarily supervisory and field

staff workers, would be obtained outside the county. During the

peak construction period, a total of 147 project workers would be
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employed. The total employment impact (including direct, indi-

rect, and induced jobs) would reach a peak of 327 jobs in 1988.

The total employment generated during the peak period would reduce

the countywide unemployment rate by 0.8 percent. Of the total num-

ber of employed, directly, indirectly, or induced during the peak

period, 253 would reside in the Grand Junction area.

In 1987, approximately 61 percent of the total employment gen-

erated would be in the construction sector. Other sectors holding

relatively large shares of the employment generated would include

trade (10 percent), transportation/communications/public utilities

(eight percent), services (six percent), and government (five per-

cent). By 1989, the proportions of project-generated employment

held by the construction and transportation/communications/public

utilities sectors, which hold larger shares of direct project em-

ployment, would decline (to 54 and seven percent, respectively),

while the proportions held by trade, services, and government

would increase (to 13, eight, and six percent, respectively).

Once the remedial action was complete, direct project employment

would fall to zero; the proportion of the project-generated indi-

rect and induced employment held by the construction and transpor-

tation/communications/public utilities sectors would fall to 25

percent and six percent, respectively; the shares held by the

trade, services, and government sectors would increase to 22, 16,

and 11 percent, respectively.

The population impact caused by inmigrant project workers

and inmigrants searching for work related to the remedial action

would reach a peak of 596 persons in 1989. This peak would repre-

sent a 0.7 percent increase in the county population. The estimat-
ed population impact on the Grand Junction area would reach a peak

of 355 persons in 1989, or 0.7 percent of the Grand Junction area

population.

5.10.6 Disposal at the Two Road site with train and truck transport

Relocation of the tailings to the Two Road site with train
and truck transport would involve an average of 118 project work-
ers over the proposed 34-month construction period starting in

1987. Approximately 94 of these workers would come from the local

Mesa County work force, while the remainder, primarily supervisory
and field staff workers, would be obtained outside the county.
During the peak construction period, a total of 136 project work-
ers would be employed. The total employment impact (including in-

direct and induced jobs) on Mesa County would reach a peak of 346
jobs in 1988. The total employment generated during the peak peri-
od would reduce the countywide unemployment rate by 0.8 percent.
Of the total number of employed, directly, indirectly, or induced
during the peak period, 269 would be expected to reside in the
Grand Junction area.

In 1987, approximately 51 percent of the total employment gen-
erated would be in the construction sector. Other sectors holding
substantial shares of the employment generated would include trans-
portation/communications/public utilities (14 percent), trade (10
percent), and services and manufacturing (both at six percent).
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By 1989, the proportions of project-generated employment held by

the construction and transportation/communications/public utili-
ties sectors, which hold larger shares of direct project employ-
ment, would decline (to 50 and nine percent, respectively); the
proportions held by trade and services would increase (to 12 and
eight percent, respectively); while the share held by manufactur-
ing would decline to five percent. Once the remedial action was
complete, direct project employment would fall to zero and the pro-

portion of the project-generated employment (indirect and direct)
held by construction and transportation/communications/public uti-

lities sectors would fall to 23 percent and six percent, respec-
tively; the shares held by the trade and services sectors would
increase to 22 and 16 percent, respectively. Manufacturing would
continue to hold a five percent share.

The countywide population impact caused by inmigrant project
workers and inmigrants searching for work related to remedial ac-
tion would reach a peak of 608 persons in 1989. The estimated pop-
ulation impact on the Grand Junction area would reach a peak of

362 persons in 1989, or 0.7 percent of the Grand Junction area
population.

5.10.7 Vicinity properties

The vicinity properties cleanup would involve an average of

495 project workers over the proposed 27-month construction period
starting in 1986. Approximately 443 of these workers would come
from the local Mesa County work force, while the remainder, primar-
ily supervisory and field staff workers, would be obtained outside
the county. During the peak construction period, a total of 815

project workers would be employed.

The total employment impact of the vicinity properties clean-
up on Mesa County would reach a peak of 1436 jobs in 1987. The em-
ployment generated during the peak period would reduce the county-
wide unemployment rate by 3.5 percent. Of the total number of
employed, directly, indirectly, or induced by the vicinity prop-
erties cleanup during the peak period, 1174 would reside in the

Grand Junction area.

In 1987, approximately 60 percent of the total employment gen-

erated by the vicinity properties cleanup would be in the con-
struction sector. Other sectors holding substantial shares of the
employment generated would include trade (13 percent) and services
(six percent). As the project continued to completion, the secto-
rial distribution of project-generated employment would remain
roughly constant. Once the remedial action was completed, direct
project employment would fall to zero and the proportion of the

project-generated indirect and induced employment held by the con-
struction sector would fall to five percent. The shares held by

the trade, services, and government sectors would increase to 28,

19, and 14 percent, respectively.

- 187 -



The countywide population impact caused by inmigrant project

workers and inmigrants searching for work related to remedial ac-

tion would reach a peak of 957 persons in 1988. This peak would

represent a 1.1 percent increase in the county population. The es-

timated population impact on the Grand Junction area would reach a

peak of 600 persons in 1988, or 1.3 percent of the Grand Junction

area population.

5.11 IMPACTS ON HOUSING, SOCIAL STRUCTURE, AND COMMUNITY SERVICES

The following section describes the impacts of the remedial action al-

ternatives on housing, the social structure, and community services in

Mesa County and Grand Junction. It represents a summary of more detailed

data presented in Appendix K, Socioeconomics and Land Use Information.

5.11.1 No action

The Grand Junction site is located in an industrial area
which is interspersed with houses to the west. Due to the indus-

trial nature of the area and the abundance of land suitable for
building sites in the Grand Junction area, it is concluded that
the no action alternative would have no impact on local housing.
Because no project work force would be employed, no impacts on the
local social structure or community services would be expected.
However, community recreational services would be affected since
the Grand Junction site could not be developed into part of the
Colorado River Park System as set forth in the Parks and Recrea-
tion Plan of the City of Grand Junction.

5.11.2 Stabilization at the Grand Junction site

The stabilization at the Grand Junction site would bring max-
imum population increases to Mesa County and the Grand Junction ar-
ea of 501 and 295 people, respectively. The 1980 Mesa County and
Grand Junction housing stocks were 32,573 and 12,706 total housing
units, respectively. Considering the size of the housing stocks
relative to the expected population increases, combined with the
recent Mesa County and Grand Junction population declines, an ad-
equate supply of housing would be available for project-related
inmigrants.

No impacts on the social structure of Mesa County or Grand
Junction would occur.

A maximum of 105 school age (five to 18 years old) children
would be expected to inmigrate to Mesa County with their parents
as a result of the remedial action. Enrollment in the Mesa County
Valley School District fell by 879 students, from 16,460 in 1983
to 15,581 in 1984 as the local population declined. Thus, ad-
equate facilities exist to accommodate the inmigrant population.
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Project population-related water consumption would be expect-
ed to reach a peak in 1989 of 125,250 gallons per day in Mesa
County, using a 250 gallon per day per capita consumption factor.
Direct project use would include 65.3 million gallons of non-
potable water for compaction, dust control, and vehicle wash; it

would also include 1.1 million gallons for drinking, showers, and
laundry. Given the size of the available water supplies, no prob-
lems would be expected regarding the required quantities of water.

The project population-related sewage generated in Mesa
County would be expected to reach a peak of 50,100 gallons per day
in 1989 using a 100 gallon per day per capita sewage generation
factor. The recently completed Grand Junction waste-water treat-
ment plant is currently operating well below capacity. Thus, re-
garding sewage treatment capacity, no problems would be expected.

An estimated 1,768,000 kilowatt-hours of electricity would be

used directly for project-related activity. Additional demands
would be placed on electricity supplies, natural gas supplies,
telephone services, police and fire protection services, and other
community services. However, since community facilities and ser-

vices have been built to accommodate a larger population than cur-
rently exists in Grand Junction and Mesa County, no adverse
impacts would be expected.

5.11.3 Disposal at the Cheney Reservoir site with truck transport

This alternative would bring maximum population increases to
the Mesa County and Grand Junction area of 560 and 322 people, re-

spectively. An adequate supply of housing would be available for
project-related inmigrants.

No impacts on the social structure of Mesa County or Grand
Junction would be expected.

A maximum of 117 school age (five to 18 years old) children
would be expected to inmigrate to Mesa County with their parents
as a result of the remedial action. Adequate facilities exist to

accommodate the inmigrant population.

Project population-related water consumption would be expect-

ed to reach a peak in 1989 of 139,750 gallons per day in Mesa

County. Direct project use would include 70.7 million gallons of
non-potable water for compaction, dust control, and vehicle wash;

it would also include 1.8 million gallons for drinking, showers,

and laundry. No problems would be expected regarding the required
quantities of water.

The project population-related sewage flow in Mesa County

would be expected to reach a peak of 55,900 gallons per day in

1989. No problems would be expected regarding sewage treatment

capacity.
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An estimated 1,323,000 kilowatt-hours of electricity would be

used directly for project-related activity. Additional demands

would be placed on electricity supplies, natural gas supplies,

telephone services, police and fire protection services, and other

community services. No adverse impacts on these services would be

expected.

5.11.4 Disposal at the Cheney Reservoir site with train and truck trans-

port

This alternative would bring maximum population increases to

Mesa County and the Grand Junction area of 555 and 329 people, re-

spectively. An adequate supply of housing would be available for

project-related inmigrants.

No impacts on the social structure of Mesa County or Grand

Junction would be expected.

A maximum of 115 school age (five to 18 years old) children

would be expected to inmigrate to Mesa County with their parents

as a result of the remedial action. Adequate facilities exist to

accommodate the inmigrant population.

Project population-related water consumption would be expect-
ed to reach a peak in 1989 of 138,750 gallons per day in Mesa

County. Direct project use would include 69.9 million gallons of

non-potable water for compaction, dust control, and vehicle wash;
it would also include 1.7 million gallons for drinking, showers,
and laundry. No problems would be expected regarding the required
quantities of water.

The project population-related sewage flow in Mesa County
would be expected to reach a peak of 55,500 gallons per day in

1989. No problems would be expected regarding sewage treatment
capacity.

An estimated 1,323,000 kilowatt-hours of electricity would be

used directly for project-related activity. Additional demands
would be placed on electricity supplies, natural gas supplies,
telephone services, police and fire protection services, and other
community services. No adverse impacts on these services would be

expected.

5.11.5 Disposal at the Two Road site with truck transport

This alternative would bring maximum population increases to
Mesa County and the Grand Junction area of 596 and 355 people, re-
spectively. An adequate supply of housing would be available for
project-related inmigrants.

No impacts on the social structure of Mesa County or Grand
Junction would be expected.
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A maximum of 124 school age (five to 18 years old) children
would be expected to inmigrate to Mesa County with their parents
as a result of the remedial action. Adequate facilities exist to

accommodate the inmigrant population.

Project population-related water consumption would be expect-
ed to reach a peak in 1989 of 149,000 gallons per day in Mesa
County. Direct project use would include 67.3 million gallons of
non-potable water for compaction, dust control, and vehicle wash;
it would also include 1.9 million gallons for drinking, showers,
and laundry. No problems would be expected regarding the required
quantities of water.

The project population-related sewage flow in Mesa County
would be expected to reach a peak of 59,600 gallons per day in

1989. No problems would be expected regarding sewage treatment
capaci ty

.

An estimated 1,365,000 kilowatt-hours of electricity would be

used directly for project-related activity. Additional demands
would be placed on electricity supplies, natural gas supplies,
telephone services, police and fire protection services, and other
community services. No adverse impacts on these services would be

expected.

5.11.6 Disposal at the Two Road site with train and truck transport

This alternative would bring maximum population increases to
Mesa County and the Grand Junction area of 608 and 362 people, re-

spectively. An adequate supply of housing would be available for
project-related inmigrants.

No impacts on the social structure of Mesa County or Grand

Junction would be expected.

A maximum of 127 school age (five to 18 years old) children

would be expected to inmigrate to Mesa County with their parents

as a result of the remedial action. Adequate facilities exist to

accommodate the inmigrant population.

Project population-related water consumption would be expect-

ed to reach a peak in 1989 of 152,000 gallons per day in Mesa

County. Direct project use would include 70.4 million gallons of
non-potable water for compaction, dust control, and vehicle wash;

it would also include 1.7 million gallons for drinking, showers,

and laundry. No problems would be expected regarding the required

quantities of water.

The project population-related sewage flow in Mesa County
would be expected to reach a peak of 60,800 gallons per day in

1989. No problems would occur regarding sewage treatment capa-

city.

- 191 -



An estimated 1,365,000 kilowatt-hours of electricity would be

used directly for project-related activity. Additional demands

would be placed on electricity supplies, natural gas supplies,

telephone services, police and fire protection services, and other

community services. No adverse impacts on these services would be

expected.

5.11.7 Vicinity properties

The vicinity properties cleanup would bring maximum popula-

tion increases to Mesa County and the Grand Junction area of 957

and 600 people, respectively. An adequate supply of housing would

be expected to be available for project-related inmigrants.

No impacts on the social structure of Mesa County or Grand
Junction would be expected.

A maximum of 167 school age (five to 18 years old) children
would be expected to inmigrate to Mesa County with their parents
as a result of the remedial action. Adequate facilities exist to

accommodate the inmigrant population.

Project population-related water consumption would be expect-
ed to reach a peak in 1988 of 239,250 gallons per day in Mesa
County. Direct project use would include 12.0 million gallons of
non-potable water for compaction, dust control, and vehicle wash;
drinking, showers, and laundry. No problems would be expected re-
garding the required quantities of water.

The project population-related sewage flow in Mesa County
would be expected to reach a peak of 95,700 gallons per day in

1988. No problems would be expected regarding sewage treatment
capaci ty.

An estimated 6930 kilowatt-hours of electricity would be used
directly for project-related activity. Additional demands would
be placed on electricity supplies, natural gas supplies, telephone
services, police and fire protection services, and other community
services. No adverse impacts on these services would be expected.

5.12 IMPACTS ON ECONOMIC STRUCTURES

The Planning and Assessment System (PAS) model, which is maintained
by the State of Colorado Division of Local Government (PAS, 1985) was used
to develop personal income and labor income impacts described in the fol-
lowing section. The model captures the direct, indirect, and induced in-
come effects resulting from project wage and salary payments and nonlabor
expenditures. The terms "personal income impact" and "labor income im-
pact" will be used to describe the difference between the baseline projec-
tions, which exclude project impacts, and the projected scenario which
includes project impacts.
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5.12.1 No action

The no action alternative would not affect economic struc-
tures in Mesa County or Grand Junction. The Grand Junction site
would continue to be undeveloped. However, the Grand Junction ar-
ea has an abundant supply of industrial land capable of accommodat-
ing economic growth in the area.

5.12.2 Stabilization at the Grand Junction site

The personal income impact of this alternative on Mesa County
would reach a peak of $9.2 million in 1988, an increase of 0.9 per-
cent over the projected Mesa County personal income level without
the project. An estimated $10.1 million in direct project wage
and salary payments, combined with local nonlabor purchases, would
translate into a total increase in Mesa County personal income of
$22.1 million over the 1987 to 1995 period.

The labor income impact on Mesa County would reach a peak of
$8.4 million in 1988, representing an increase of 1.2 percent over
the projected Mesa County labor income level without the project.
The direct project wage and salary payments, combined with local

nonlabor purchases, would translate into a total increase in Mesa
County labor income of $20.2 million over the 1987 to 1995 period.

Local, state, and Federal tax receipts would be affected by

the implementation of the stabilization on site alternative. The

primary taxes affected would be state and Federal income taxes.
Local and state sales taxes would not be affected directly because
purchases of supplies, materials, and equipment by contractors for

Federal projects are exempt from state and local sales taxes upon
application for exemption by contractors. Local property tax re-

ceipts would be slightly reduced by the removal of the Grand
Junction site from the tax rolls. The Grand Junction site is cur-

rently assessed at $13,450 and faces a mill levy of 79,315 mills

(Mesa County Assessor, 1985); thus. Mesa County would lose approx-
imately $1,070 in property taxes annually.

State income taxes would increase because of taxes on wages

and salaries earned by project workers and because of taxes on pro-
ject-related indirect and induced increases in local labor income.

Prior study shows that the average annual state income tax rate
for incomes between $25,000 and $35,000 is approximately two per-

cent (DOE, 1984). Applying this rate to the projected $20.2 mil-

lion increase in project-related labor income, an increase of

$400,000 in state income tax receipts would be expected over the

1987 to 1995 period. Assuming an average Federal income tax rate

of 15 percent. Federal income tax receipts would increase by a to-

tal of $3.0 million over the same period. Smaller additional in-

creases in state and Federal income tax receipts would be expected

as a result of project-related income generated from nonlabor pur-

chases outside Mesa County.

- 193 -



5.12.3 Disposal at the Cheney Reservoir site with truck transport

The personal income impact of this alternative on Mesa County

would reach a peak of $7.5 million in 1988, an increase of 0.8

percent over the projected Mesa County personal income level with-

out the project. An estimated $10.3 million in direct project wage

and salary payments, combined with local nonlabor purchases, would

translate into a total increase in Mesa County personal income of

$20.6 million over the 1987 to 1995 period.

The labor income impact on Mesa County would reach a peak of

$6.9 million in 1988, representing an increase of 0.9 percent over

the projected Mesa County labor income level without the project.

The direct project wage and salary payments, combined with local

nonlabor purchases, would translate into a total increase in Mesa

County labor income of $18.7 million over the 1987 to 1995 period.

State and local sales taxes would not be directly affected by

the implementation of the Cheney Reservoir truck alternative. The

Grand Junction site could be developed; thus. Mesa County would

continue to receive property taxes from the owners. The projected
$18.7 million increase in project-related labor income would re-

sult in an increase of $375,000 in state income tax receipts over
the 1987 to 1995 period. Federal income tax receipts would in-

crease by a total of $2.8 million over the same period. Smaller
additional increases in state and Federal income tax receipts
would be expected as a result of project-related income generated
from nonlabor purchases outside Mesa County.

5.12.4 Disposal at the Cheney Reservoir site with train and truck trans-
port

The personal income impact of this alternative on Mesa County
would reach a peak of $8.0 million in 1988, an increase of 0.8 per-
cent over the projected Mesa County personal income level without
the project. An estimated $8.7 million in direct project wage and
salary payments, combined with local nonlabor purchases, would
translate into a total increase in Mesa County personal income of
$21.0 million over the 1987 to 1995 period.

The labor income impact of the Cheney Reservoir train and
truck alternative on Mesa County would reach a peak of $7.3 mil-
lion in 1988, an increase of one percent over the projected Mesa
County labor income level without the project. The direct project
wage and salary payments, combined with local nonlabor purchases,
would translate into a total increase in Mesa County labor income
of $19.1 million over the 1987 to 1995 period.

State and local sales taxes would not be directly affected by
the implementation of the Cheney Reservoir train and truck alterna-
tive. The Grand Junction site could be developed; thus. Mesa
County would continue to receive property taxes from the owners.
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The projected $19.1 million increase in project-related labor in-

come would result in an increase of $380,000 in state income tax
receipts over the 1987 to 1995 period. Federal income tax re-
ceipts would increase by a total of $2.9 million over the same pe-
riod. Smaller additional increases in state and Federal income
tax receipts would be expected as a result of project-related in-

come generated from nonlabor purchases outside Mesa County.

5.12.5 Disposal at the Two Road site with truck transport

The personal income impact of this alternative on Mesa County
would reach a peak of $8.4 million in 1988, an increase of 0.9 per-
cent over the projected Mesa County personal income level without
the project. An estimated $10.3 million in direct project wage
and salary payments, combined with local nonlabor purchases, would
translate into a total increase in Mesa County personal income of
$24.9 million over the 1987 to 1995 period.

The labor income impact of the Two Road truck alternative on
Mesa County would reach a peak of $7.7 million in 1988, or an in-

crease of one percent over the projected Mesa County labor income
level without the project. The direct project wage and salary pay-
ments, combined with local nonlabor purchases, would translate in-

to a total increase in Mesa County labor income of $22.6 million
over the 1987 to 1995 period.

State and local sales taxes would not be directly affected by

the implementation of the Two Road truck alternative. The Grand
Junction site could be developed; thus. Mesa County would continue
to receive property taxes from the owners. The projected $22.6
million increase in project-related labor income would be expected
to result in an increase of $450,000 in state income tax receipts
over the 1987 to 1995 period. Federal income tax receipts would
increase by a total of $3.4 million over the same period. Smaller
additional increases in state and Federal income tax receipts
would be expected as a result of project-related income generated
from nonlabor purchases outside Mesa County.

5.12.6 Disposal at the Two Road site with train and truck transport

The personal income impact of this alternative on Mesa County
would reach a peak of $8.8 million in 1988, an increase of 0.9 per-

cent over the projected Mesa County personal income level without

the project. An estimated $9.4 million in direct project wage and

salary payments, combined with local nonlabor purchases, would

translate into a total increase in Mesa County personal income of

$23.0 million over the 1987 to 1995 period.

The labor income impact of the Two Road train and truck alter-

native on Mesa County would reach a peak of $8.0 million in 1988,

or an increase of 1.1 percent over the projected Mesa County labor

income level without the project. The direct project wage and sal-

ary payments, combined with local nonlabor purchases, would trans-

late into a total increase in Mesa County labor income of $20.9

million over the 1987 to 1995 period.
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state and local taxes would not be directly affected by the

implementation of the Two Road train and truck alternative. The

Grand Junction site could be developed; thus. Mesa County would

continue to receive property taxes from the owners. The projected

$20.9 million increase in project-related labor income would re-

sult in an increase of $420,000 in state income tax receipts over

the 1987 to 1995 period. Federal income tax receipts would in-

crease by a total of $3.1 million over the same period. Smaller

additional increases in state and Federal income tax receipts

would be expected as a result of project-related income generated

from nonlabor purchases outside Mesa County.

5.12.7 Vicinity properties

The personal income impact on Mesa County of vicinity proper-

ties cleanup would reach a peak of $34.6 million in 1987, an in-

crease of 3.6 percent over the projected Mesa County personal

income level without the project. An estimated $28.8 million in

direct project wage and salary payments, combined with local non-

labor purchases, would translate into a total increase in Mesa

County personal income of $57.7 million over the 1987 to 1995

period.

The labor income impact of the vicinity properties cleanup

would reach a peak of $31.8 million in 1987, or an increase of 4.4

percent over the projected Mesa County labor income level without

the project. The direct project wage and salary payments, com-

bined with local nonlabor purchases, would translate into a total

increase in Mesa County labor income of $52.4 million over the

1987 to 1995 period.

State and local taxes would not be directly affected by the

implementation of the vicinity properties cleanup. The projected
$52.4 million increase in project-related labor income would re-

sult in an increase of $1,050,000 in state income tax receipts
over the 1987 to 1995 period. Federal income tax receipts would
increase by a total of $7.9 million over the same period. Smaller
additional increases in state and Federal income tax receipts
would be expected due to project-related income generated from non-
labor purchases outside Mesa County.

5.13 IMPACTS ON TRANSPORTATION NETWORKS

For purposes of this EIS, the DOE examined the routes described in

Section 4.12.7 to realistically estimate upperbound impacts from remedial
action. This is not to say that the routes considered are the "best"
available or will be used in their entirety during remedial action. In

fact, based upon input from reviewers of the DEIS, DOE has concluded that
the impacts of hauling the tailings one way along D and 32 Roads to the
Cheney Reservoir site would be greater than hauling both ways across the
5th Street Bridge. Under investigation is the possibility that the 5th
Street Bridge replacement and tailings relocation could be phased so that
the two activities are not concurrent. Studies of these and other alterna-
tives with a variety of specific mitigations to reduce impacts will be per-
formed during the final design.
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5.13.1 Traffic

The impacts of each remedial action alternative, stated in

terms of the percentage increase in average daily traffic volumes
on the proposed routes, are presented in Table 5.11. The specific
roads and highways comprising the routes displayed in the table
are contained in Section 4.12.7.

Stabilization at the Grand Junction site would involve an av-

erage and peak of 154 and 247 respective round-trips daily for
trucks carrying borrow materials from the 32 and Ci borrow site
to the Grand Junction processing site. Thus, the route between
the sites would be travelled an average (peak) of 308 (494) times
daily. This would represent a percentage increase in average dai-
ly traffic along the route ranging from four (six) percent to 28

(45) percent. Trucking quarried material from the Unaweep Canyon
borrow site to the Grand Junction site would involve an average
(peak) of 51 (98) round-trips daily. U.S. Highway 50 between 32

Road and Route 141 and Route 141 between U.S. Highway 50 and the
Unaweep Canyon borrow site would be used for both initial and re-
turn trips and would, therefore, be travelled an average (peak) of

101 (196) times daily. The remainder of the route, being trav-
elled once each round-trip, would be travelled an average (peak)
of 51 (98) times daily. The percentage increase in traffic associ-
ated with the truck trips to and from the Unaweep Canyon borrow
site ranges from less than one percent under both average and peak

conditions on U.S. Highway 50 between Unaweep and Noland Avenues
to eight percent under average conditions and 15 percent under

peak conditions on Struthers Avenue between 7th Street and the pro-
cessing site.

Disposal of tailings at the Cheney Reservoir site with truck
transport would involve 209 round-trips daily under both average
and peak conditions. Thus, U.S. Highway 50 between 32 Road and

the turn-off for the Cheney Reservoir site, being used for both
initial and return truck trips, would be travelled 418 times dai-

ly; the remainder of the route, being travelled only once each
round-trip, would be travelled 209 times daily. The percentage in-

creases in daily traffic volumes along the route under both aver-

age and peak conditions would range from one percent on U.S. High-

way 50 between Unaweep and Noland Avenues to 32 percent on

Struthers Avenue between 7th Street and the processing site.

Under both average and peak conditions, disposal of the tail-

ings at the Cheney Reservoir site with train and truck transport

would involve 209 one-way trips daily for trucks between White-

water and the turn-off for the Cheney Reservoir site. Trucking
borrow material from the Cheney Reservoir site to the Grand

Junction site would involve 34 one-way trips daily under both

average and peak conditions. Thus, the maximum increase in

traffic on U.S. Highway 50 would be 418 vehicles per day, while

the maximum increase in traffic on affected streets in Grand

Junction would be 68 vehicles per day. Under both average and

peak conditions, the percentage increase in daily traffic volume

would range from less than one percent on U.S. Highway 50 between

4th Street and Unaweep Avenue to 10 percent on Struthers Avenue be-

tween 7th Street and the processing site.
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Disposal of the tailings at the Two Road site with truck
transport would involve an average and peak of 209 round-trips.
Thus, the proposed route would be travelled a total of 418 times
daily. This would represent a percentage increase in traffic rang-
ing from two percent on U.S. Highway 6 & 50 (Loop 70) between
North Avenue and 25 Road to 64 percent on Struthers Avenue between
the processing site and 9th Street. The transfer of borrow materi-
als from the Fruita borrow site to the Two Road site would involve
an average and peak of 30 daily round-trips during months two
through four of the construction period, while an average and peak
of 23 daily round-trips would be made during months 17 to 34 of
the construction period. Thus, trucks would travel the proposed
route between the Fruita borrow site and the Two Road site a max-
imum of 60 times daily. The maximum would represent a percentage
increase in daily traffic ranging from two percent on Interstate
70 between Fruita and Loma to five percent on U.S. Highway 6 & 50
between Mack and Two Road.

Under both average and peak conditions, disposal of the tail-
ings at the Two Road site with train and truck transport would in-

volve 209 one-way trips daily for trucks between Mack and the Two
Road site. Trucking borrow material from the Two Road site to
the Grand Junction site would involve 34 one-way daily truck trips
under both average and peak conditions. Trucking borrow materials
from the Fruita borrow site to the Two Road site would involve an

average and peak of 30 daily round-trips during months two through
four of the construction period, while an average and peak of 23

daily round-trips would be made during months 17 to 34 of the con-
struction period.

Under average and peak conditions, trucks would make a max-
imum of 478 trips daily on U.S. Highway 6 & 50 between Mack and
Two Road. This maximum would represent a percentage increase in

traffic of 43 percent. Trucks would travel the route between Mack
and the Grand Junction site a total of 68 times daily under aver-
age and peak conditions, representing a percentage increase in av-
erage daily traffic ranging from less than one percent on U.S.

Highway 6 & 50 (Loop 70) between 25 Road and North Avenue to two
percent on Interstate 70 between Mack and Loma.

The vicinity properties cleanup would involve approximately
80 truck trips daily from both the 32 and Ci borrow site to the

active vicinity properties and from the active vicinity properties
to the processing site. Because vicinity properties are spread
throughout Grand Junction, the impacts on traffic networks would

also be spread throughout Grand Junction to a certain extent. 32

Road, which would lead to the borrow site and the streets nearest
the processing site, would receive the greatest amount of vicinity
property traffic; these roads would also receive the greatest cumu-
lative impact if vicinity property cleanup and remedial action on

the tailings pile occur simultaneously as proposed.

b.13.2 Road maintenance

The design and integrity of roads are determined by a number

of factors: traffic loads, materials used, structural conditions.
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and environmental influences. Minimum design criteria are applied

to all roads in Colorado to ensure uniform practice. This section

provides a description of the possible impacts of the remedial ac-

tion and vicinity properties cleanup on the roads.

The Colorado Department of Highways has rated all state roads

in a number of categories. A breakdown of these categories stated

in terms of their proportional contributions to the "total weight"

rating, or the overall conditions of the road, is presented in

Table 5.12. No data are available in this form for county roads,

city streets, or Interstate 70.

The total weighted ratings available for the state roads po-

tentially used in the remedial action and vicinity properties

cleanup are presented in Table 5.13.

The total weighted ratings indicated that the state roads po-
tentially used for remedial action are in average condition.
State Route 141 (32 Road) north of D Road has been upgraded.
Plans to upgrade Two Road during the time period preceding the pro-

posed remedial action also exist (Trainor, 1985). Visual inspec-
tion indicates the majority of city and county roads potentially
used for remedial action and vicinity properties cleanup are also
in average condition. The majority of the roads near the Grand
Junction site have adequate substructures since they were built to
carry traffic to the industrial area of the processing site
(Carmen, 1985).

A previous study performed by the DOE indicated that the most
severe road damage, and therefore the greatest road maintenance,
considering all of the routes potentially travelled under each al-
ternative, would be Struthers Avenue and U.S. Highway 6 & 50 be-
tween Mack and Two Road. The roads expected to incur the least
damage were Lite and Pitkin Avenues and U.S. Highway 50 between
South Avenue and the turn-off fcr the Cheney Reservoir site (DOE,
1983a). The Mesa County Road Department is currently conducting
substructure tests on various roads, some of which would potential-
ly be used during remedial action. The results of these tests
will lend additional insight into the potential damage to roads re-
sulting from remedial action and vicinity properties cleanup. The
project would provide funding for the road maintenance indirectly
because DOE's contractors for remedial action would be required to
pay road use taxes to the State of Colorado for all trucks using
public roads.

5.13.3 Traffic congestion

Two road segments which would be used during remedial action
currently have some traffic congestion during morning (7:30 to
8:30) and evening (4:30 to 5:30) rush hours (Kenney, 1985). These
segments are U.S. Highway 50 between Ute Avenue and Unaweep Avenue
and 9th Street between Struthers Avenue and Ute Avenue.

Stabilization at the Grand Junction site and disposal at the
Cheney Reservoir site with truck transport would add to the exist-
ing congestion on U.S. Highway 50. Disposal at the Two Road site
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Table 5.12 Rating system for state roads in Colorado

Road type

Rating category Rural and developed Urban

Pavement condition 35 25

Skid resistance 10 5

Structural condition 20 -

Hazard index 20 20

Capaci ty 15 50

Total weight 100 100

Ref. Colorado Department of Highways, 1981.

Table 5.13 Total weighted rating of selected state roads

Road Total weighted rating

State Route 146 46

U.S. Highway 50 79

Lite Avenue 62

Pitkin Avenue 62

U.S. Highway 6 & 50 (Loop 70) 81

U.S. Highway 6 & 50 (Mack to Two Road) 50

Ref. Colorado Department of Highways, 1981.

- 201 -



with truck transport would add to the existing congestion on 9th

Street. In addition, all of the alternatives, except no action,

would add sufficient traffic to cause a minor amount of congestion

on city streets around the Grand Junction site.

5.14 USE OF ENERGY AND OTHER RESOURCES

The no action alternative would not require the use of any resources.

All of the action alternatives would require the use of fuel, electric-
ity, water, manpower, construction materials, and financial resources.

Fuel would be used to operate construction equipment, haul trucks, and

trains. Electricity would be used for lighting and the operation of small

construction equipment. Water would be used for compaction, dust suppres-
sion, washing equipment, and personal hygiene. Construction materials
would primarily be various types of earth (soil and rock) for the construc-
tion of radon and erosion protection barriers. Manpower and financial re-

sources would be required for all aspects of the project. Table 5.14
lists the resource requirements for each alternative.

5.15 IMPACTS FROM ACCIDENTS NOT INVOLVING RADIATION

5.15.1 Traffic accidents

The various remedial action alternatives would involve vary-
ing numbers of truck trips as tailings, other contaminated materi-
als, and borrow materials are transported to and from the disposal
site, and borrow sites. Project workers would also be commuting
between their homes and their work site. Because a substantial
proportion of the project work force is expected to be available
locally, an average commuting distance of five miles (one-way) is

assumed for stabilization at the Grand Junction site, 10 miles for
disposal at the Cheney Reservoir site, 15 miles for disposal at

the Two Road site, and five miles for the vicinity properties
cl eanup.

Table 5.15 lists the accident rates for the road segments
that would be used for each of the remedial action alternatives
and Table 5.16 lists the estimated number of injury accidents, fa-
tal accidents, and total accidents for each of the remedial action
al ternatives.

No action

The no action alternative would result in no impact on the
number of traffic accidents in Mesa County.

Stabilization at the Grand Junction site

The stabilization at the Grand Junction site would involve ap-
proximately 4.165 million vehicle-miles of off-site travel. A to-
tal of 0.09 accidents would be expected to be fatal accidents,
4.50 injury accidents, and 13.19 total accidents.
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Disposal at the Cheney Reservoir site with truck transport

Tailings disposal at the Cheney Reservoir site with truck
transport would involve approximately 9,507,000 vehicle-miles trav-
elled off the site. A total of 24.94 accidents would be expected
to occur as the result of the remedial action related travel. Of

those accidents, 0.26 would be expected to be fatal accidents and
8.77 injury accidents.

Disposal at the Cheney Reservoir site with train and truck trans-
port

Tailings disposal at the Cheney Reservoir site with train and
truck transport would involve approximately 5,749,000 vehicle-
miles of off-site travel on roads in Mesa County. A total of
12.50 accidents would be expected as the result of the remedial ac-
tion related travel. Of those accidents, 0.14 would be expected
to be fatal accidents and 4.22 injury accidents.

An additional 13,000 train-miles would be travelled under
this alternative. Applying the Denver and Rio Grande Western rail-
road accident rate average for 1980 to 1981 (presented in Section
4.12.7 and Appendix K, Socioeconomics and Land Use Information) to

the train-miles travelled, a total of 0.20 accidents or incidents
would be expected. Of these mishaps, 0.01 would be expected to be

fatal accidents and 0.12 injury accidents.

Disposal at the Two Road site with truck transport

Tailings disposal at the Two Road site with truck transport
would involve approximately 16,088,000 vehicle-miles of off-site

travel. A total of 47.19 accidents would be expected to occur as

the result of remedial action related travel. Of those accidents,
0.38 would be expected to be fatal accidents and 11.47 injury

accidents.

Disposal at the Two Road site with train and truck transport

Tailings disposal at the Two Road site with train and truck

transport would involve approximately 8,507,000 vehicle-miles of

off-site travel. A total of 23.87 accidents would be expected as

the result of the remedial action related travel. Of those acci-

dents, 0.17 would be expected to be fatal accidents and 6.06 inju-

ry accidents.

An additional 29,900 miles of train travel would be involved

under this alternative. Applying the Denver Rio Grande Western

railroad accident rate averages for 1980 to 1981, a total of 0.47

accidents or incidents would be expected. Of these mishaps, 0.03

would be expected to be fatal accidents and 0.28 injury accidents.
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vicinity properties

Vicinity properties remedial action would involve approximate-

ly 3,965,000 vehicle-miles of off-site travel. A total of 11.30

accidents would be expected as a result of the remedial action re-

lated travel. Of those accidents, 0.08 would be expected to be fa-

tal accidents, 2.85 injury accidents, and 11.30 total accidents.

5.15.2 Construction accidents

All of the alternatives, except no action, would involve mate-

rial handling operations and construction activities that could re-

sult in accidents causing injury to workers. These hazards would

be similar to those encountered in any large earth-moving project,

such as open-pit mining and heavy construction. Accordingly, as-

sessments of fatalities and injuries resulting from nontransporta-
tion accidents have been developed for each alternative from
mining and construction accident data provided by the Bureau of

the Census (U.S. Department of Commerce, 1983).

The 1981 accident rates, given in terms of fatalities or inju-
ries per man-year of labor, in the mining and construction indus-
tries are presented in Table 5.17. The average accident rates
indicated in the table were used in the assessment of accidental
injuries and fatalities for each of the remedial action alterna-
tives. The results of the assessment are presented in Table 5.18.

The no action alternative would not result in any fatal or in-
jury accidents. The other alternatives would have similar impacts
in terms of the expected numbers of fatal and injury accidents due
to comparable labor requirements. The vicinity properties clean-
up, requiring approximately 1155 man-years of labor, is expected
to result in considerably higher numbers of fatal and injury
accidents.

5.16 RELATIONSHIP TO LAND USE PLANS, POLICIES, AND CONTROLS

5.16.1 No action

The no action alternative would result in the permanent exclu-
sion of approximately 114 acres from any alternative land use.
The site is outside the city limits of Grand Junction, and, there-
fore, is subject to Mesa County's land use policies. County pol-
icies recommend that new construction be in conformity with the
character of the area (Mesa County, 1983). Because the area sur-
rounding the site is zoned industrial, the no action alternative
would preclude the acreage occupied by the tailings from being de-
veloped according to Mesa County land use policies.

The no action alternative would also preclude the acreage oc-
cupied by the tailings from being developed according to the adop-
ted Parks and Recreation Plan of the City of Grand Junction, which
designates the land as a future part of the proposed Colorado
River Park System (Department of City Planning, 1979).
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Table 5.17 Worker fatalities and nonfatal injuries for mining
and construction in the United States (1981)

Industry
Fatalities per man-year

of labor

Nonfatal injuries per

man-year of labor

Mini ng 0.0005 0.0466

Construction 0.0004 0.0378

Average 0.00045 0.0422

Ref. U.S. Department of Commerce, 1983.

Table 5.18 Estimated worker f^tglities and
action alternative^*

injuries by remedi al

Alternative

Total man-years
of labor required

during remedial action
Fatal Injury

accidents accidents^

No action 0.0 0.0 0.0

Stabi li zation on site 226.1 0.10 9.45

Cheney Reservoir - truck 201.8 0.09 8.52

Cheney Reservoir - train

and truck

213.8 0.10 9.02

Two Road - truck 193.9 0.09 8.18

Two Road - train and truck 213.9 0.10 9.03

Vicinity properties 1028.0 0.46 43.38

^Excludes fatalities and injuries resulting from transportation accidents.

Average fatal and nonfatal accident rates for mining and construction were used

, to obtain estimates.

^Truck drivers are expected to spend only a negligible amount of time out of

trucks. Thus, truck driver labor was excluded from labor used in the calcula-

tion of construction worker accidents to avoid double counting.

^Some degree of physical impairment rendering the person unable to perform for

a full day beyond the day of injury.
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If no action were taken on affected vicinity properties, any

restrictions on future development would depend on actions taken

by Federal, state, and local governing bodies and agencies. Any

such restrictions would prevent existing land use plans, policies,

and controls from being fully implemented. Presently, any appli-

cant for a building permit in Mesa County must certify that the

building location is not contaminated or must release the State of

Colorado from any liability for cleaning up the site.

5.16.2

Stabilization at the Grand Junction site

Stabilization at the Grand Junction site would preclude 93

acres at the Grand Junction site from being developed for any al-

ternative land use. Therefore, the areas occupied by the stabi-

lized pile could not be developed as part of the proposed Colorado
River Park System, according to the Parks and Recreation Plan of

the city of Grand Junction. It also could not be used for indus-
trial purposes, which is the predominant land use around the site;

thus, county land use policies, which call for development compat-
ible with surrounding areas, could also not be fully implemented.

5.16.3

Disposal at the Cheney Reservoir site with truck or train and
truck transport

The relocation of the tailings to the Cheney Reservoir site
by truck or by train and truck would make the 114 acres at the
Grand Junction tailings site available for development. There-
fore, the 114 acres could be used as designated in the City Parks
and Recreation Plan as part of the proposed Colorado River Park
System. It also could be used for industrial purposes, which is
the predominant land use around the site, according to land use
policies outlined by Mesa County.

The tailings pile, once stabilized at the Cheney Reservoir
site, would preclude 80 acres there from any alternative land use.
The Cheney Reservoir site, owned by the Federal Government, is cur-
rently designated for the grazing of cattle and has an existing
oil and gas lease. Relocation of the tailings to the Cheney Reser-
voir site would require BLM approval of a land withdrawal applica-
tion.

5.16.4

Disposal at the Two Road site with truck or train and truck trans-
port

The relocation of the tailings to the Two Road site by truck
or by train and truck would make the 114 acres at the Grand
Junction site available for development. Thus, the 114 acres
could be used as designated in the City Parks and Recreation Plan
as part of the proposed Colorado River Park System. It could also
be developed for industrial use according to Mesa County land use
pol ici es

.
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The tailings pile, once stabilized at the Two Road site,

would preclude 80 acres from any alternative land use. The Two
Road site, owned by the Federal Government, is currently designat-
ed for the grazing of sheep and has several oil and gas leases.
Relocation of the tailings to the Two Road site would require BLM
approval of a land withdrawal application. Use of the site for

tailings disposal would preclude use of the site for the Glenwood-
Dotsero project.

5.16.5 Vicinity properties

Remedial action at the vicinity properties would free all

such properties from any development restrictions due to the pres-
ence of contaminated material. Thus, local land use plans, pol-
icies, and controls could be fully implemented once remedial
action was complete.

5.16.6 Potential for co-disposal with the Grand Junction Area Office
waste and with other low-level radioactive waste

Members of the public have asked DOE whether the site select-
ed for the disposal of the Grand Junction tailings would be used
to dispose of other low-level radioactive tailings. These ques-
tions have been raised regarding planned disposal activities of

the DOE GJAO, and the State of Colorado plan to select a site for

the disposal of low-level radioactive waste (primarily waste from
hospitals) under the Interstate Compact between New Mexico,
Wyoming, and Nevada. The U.S. Environmental Protection Agency
(EPA) has also expressed some interest in using the UMTRA Project
disposal site to dispose of the radioactively contaminated
material from cleanup, under Superfund, of the "Denver radium
site."

As described in Section 1.2 and elsewhere, and since publica-
tion of the DEIS, DOE is considering co-disposal of the waste from

DOE'S GJAO with the tailings from the former mill site. DOE is

preparing a separate environmental assessment (EA) for remdial

action at the GJAO site. DOE's decision regarding the disposal
site, with discussion of permitting requirements, will be present-
ed in the EA for the GJAO site. Presently there are no firm pro-

posals to use the site selected for the disposal of the Grand
Junction tailings for the disposal of the other low-level radio-
active materials described above. However, the Grand Junction
disposal sites are under consideration for this use as are other
UMTRA Project disposal sites in Colorado and numerous sites that

are not related to the UMTRA Project.

DOE has stated that they may allow UMTRA Project disposal
sites to be used for the disposal of other low-level radioactive
waste so long as the longevity, costs, and schedule for the UMTRA
Project site are not impacted.

DOE will not allow other low-level radioactive wastes to be

mixed with the UMTRA Project tailings in the same pile but may al-

low other low-level radioactive waste to be placed at an UMTRA

Project site, if the conditions described above were met.
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In summdry, it is possiblG thdt thG sitG SGlectsd for thG dis-

posal of the Grand Junction tailings may at some time in the

future be selected for the disposal of other low-level radioactive

waste if the conditions described above are met. However, many

sites are under consideration for this activity and there are

presently no firm proposals to use the Grand Junction site or the

alternate disposal sites for this use.

5.17 UNAVOIDABLE ADVERSE IMPACTS

Conservative but realistic assumptions and impact assessment proce-

dures have been used to estimate the impacts identified in this EIS.

Therefore, these impacts represent a realistic upper limit on the severity

of the impacts and the actual impacts caused may be less than those identi-

fied in this document.

No action

The primary adverse impact of the no action alternative would be the

continued health hazard to the public from exposure to radon and its daugh-

ter products. The tailings pile and the vicinity properties would contin-

ue to cause exposures which exceed EPA standards. An estimated 400 and

1000 cancer deaths would occur over the next 1000 years from the tailings

pile and vicinity properties, respectively, if this alternative were imple-

mented. The tailings would continue to be subject to wind and water ero-

sion which would result in a continuously expanding area unsafe for human

use. In addition, the 114 acres which comprise the tailings site and adja-

cent State Repository would be unavailable for productive land uses such

as recreational or industrial development.

Stabilization at the Grand Junction site

The primary adverse impact of this alternative would be the permanent
restriction of 93 acres of land adjacent to the city of Grand Junction
from productive land uses such as recreational or industrial development.
This alternative would also cause temporary increases in noise and air-
borne dust in the vicinity of the Grand Junction site for approximately
three years. The release of dust would exceed Federal and state stan-
dards. The tailings pile would extend 55 to 71 feet above the ground and
would be a visual annoyance to some persons. Remedial action workers
would be exposed to above-background levels of radiation and the possibil-
ity of construction related accidents.

Disposal at the Cheney Reservoir site with truck transport

The primary adverse impacts of this alternative would be increases in

traffic within Grand Junction and on the major north/south highway serving
Grand Junction. An increase in traffic accidents and fatalities as well
as possible traffic congestion would result. This alternative would also
cause temporary increases in noise and airborne dust in the vicinity of
the Grand Junction site and the Cheney Reservoir site for approximately
three years. The releases of dust would exceed Federal and state stan-
dards. Approximately 62 acres of the Cheney Reservoir site would be with-
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drawn from the existing use as low density grazing land. Remedial action
workers would be exposed to above-background levels of radiation and the
possibility of construction related accidents.

Disposal at the Cheney Reservoir site with train and truck transport

The adverse impacts of this alternative would be similar to disposal
at the Cheney Reservoir site with truck transport (discussed above) except
that there would be fewer traffic impacts (accidents and congestion). An
additional impact would be temporary increases in noise in the vicinity of
Whitewater.

Disposal at the Two Road site with truck transport

The primary adverse impact of this alternative would be increases in

traffic within Grand Junction and on the major east/west highway serving
Grand Junction. An increase in traffic accidents and fatalities as well

as possible traffic congestion would result. This alternative would also
cause temporary increases in noise and airborne dust in the vicinity of
the Grand Junction site and the Two Road site for approximately three
years. Approximately 62 acres of the Two Road site would be withdrawn
from the existing use as low density grazing land. Remedial action work-
ers would be exposed to above-background levels of radiation and the possi-
bility of construction related accidents.

Disposal at the Two Road site with train and truck transport

The adverse impacts of this alternative would be similar to disposal
at the Two Road site with truck transport (discussed above) except that
there would be far less traffic impacts (accidents and congestion). An ad-
ditional impact would be temporary increases in noise in the vicinity of

Mack.

Vicinity properties

All of the action alternatives include remedial action at the vicin-
ity properties. The primary impacts of remedial action at the vicinity
properties would be temporary increases in noise at the vicinity proper-
ties for an average of one month for each of the vicinity properties.

Some residents might have to be relocated for a short period of time and

some businesses may have to be closed for a short period of time.

5.18 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

Alternative 1 does not require the use of any resources.

Alternatives 2 through 6 would require the same types of resource com-
mitments. These include engine fuel, electricity, borrow material, manpow-
er, water, and land. The only resources which would be irretrievably lost
are engine fuel, electricity, and manpower. The amounts of the resources
lost are identified in Sections 5.10 and 5.14.
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The use of water would not be a permanent commitment of the resource

since it would be released into the environment following treatment. Even

the use of borrow materials, and the land in general, would not necessar-

ily be permanently committed. The uranium and vanadium resources within

the tailings would not be lost since the tailings could be excavated and

the uranium and vanadium recovered, if permitted by law.

The commitment of land for long-term stabilization of the tailings

and the potential ground-water impacts discussed in Section 5.5 would rep-

resent irreversible and irretrievable commitments of resources.

5.19 RELATIONSHIP BETWEEN SHORT-TERM USE OF THE ENVIRONMENT AND THE MAINTENANCE

AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Under Alternative 1, no action, there would be no short-term use of

the environment. The long-term productivity of the Grand Junction site

would continue to be restricted because the unstabilized tailings would re-

main on the site. A continuously enlarging area would be contaminated by

wind and water erosion of the tailings and associated restrictions on the

use of the newly contaminated areas may be imposed.

Under Alternative 2, stabilization at the Grand Junction site, there

would continue to be restricted use of the Grand Junction site for a peri-

od of approximately three years. In addition, the construction activities
at the Grand Junction site, vicinity properties, transportation routes,

and borrow sites would cause temporary inconveniences such as noise, in-

creased traffic, and dust during daytime hours. Following remedial ac-

tion, the area of restricted use would be reduced from the 114 acres that
presently exist to 93 acres. The net increase in productive land would in-

crease from nearly zero to 21 acres.

Under Alternatives 3 through 6, the relocation alternatives, there
would continue to be restricted use of the Grand Junction site for a peri-

od of approximately three years. In addition, the construction activities
at the Grand Junction site, vicinity properties, transportation routes,
borrow sites, and alternate disposal sites would cause temporary inconve-
niences such as noise, increased traffic, and dust during normal work
hours. Following remedial action, the Grand Junction site would be re-

leased for any use consistent with local land use plans; however, 80 acres
at the alternate disposal site would be permanently restricted from any
other uses. Since the potential productivity of the Grand Junction site
for recreation or industrial development is far greater than the potential
productivity of the alternate disposal sites (low-density grazing only),
the net long-term productivity of lands would be enhanced.

5.20 MITIGATIVE MEASURES

5.20.1 Mitigative measures

Mitigative measures have been included in all of the remedial
action alternatives to reduce the impacts on the environment. The
following are the primary mitigative measures that have been in-
cluded in the remedial action alternatives.
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Mitigative measures included in all alternatives

0 Application of water to disturbed areas at the Grand Junction
site and the alternate disposal sites to inhibit dust
emissi ons.

0 Application of water and chemical dust suppressants to dirt and

gravel haul roads to inhibit dust emissions.

0 Construction of an earthen cover to inhibit radon emanation
(consistent with EPA standards) and surf ace-water infiltration.

0 Construction of a rock cover on the stabilized tailings to en-

sure that the stabilized pile could withstand the erosive ef-

fects of a Probable Maximum Precipitation (PMP).

0 Use of local labor whenever possible to reduce the sociological
impacts to the local communities and maximize economic bene-
f i ts.

0 Covering of haul trucks and/or train cars to prevent dispersion
of tailings during relocation.

0 Construction of surface runoff diversion channels to direct run-
off away from the stabilized tailings and prevent long-term
erosion.

0 Design of the stabilized tailings to withstand a Maximum
Credible Earthquake (MCE).

0 Selection of borrow sites which are as close to the disposal
sites as possible to reduce costs and minimize the impacts of
long haul distances.

0 Reclamation, including filling, grading, and revegetating of

borrow sites (as required) and all other areas disturbed during
operations except the stabilized tailings and access roads.

0 Treatment of any water to be discharged in accordance with ap-

propriate state and Federal standards.

0 Use of existing borrow sites for general fill and rock where
possible to reduce the amount of land disturbance associated
with the project.

0 Implementation of an environmental monitoring program during re-

medial action.

0 Removal of all contaminated soils (consistent with EPA stan-

dards) adjacent to and beneath the existing tailings pile and

consolidation of the contaminated soils with the tailings.

0 Stockpiling of various soils encountered at the borrow sites

for future use during reclamation.

0 Immediate cleanup of any off-site spills.
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0 Construction of a complex cover design and access barriers for

the tailings piles to prevent inadvertent human intrusion after

remedial action.

0 Use of functional and properly maintained mufflers on all con-

struction equipment and vehicles, and scheduling of haul trips

to take place within daylight hours, according to state and lo-

cal regulations, to reduce noise disturbance to local resi-

dents .

0 Construction of temporary erosion control berms and retention

pond(s) to prevent dispersal of tailings by runoff during reme-

dial action.

0 Maintaining close communications with the local population

through an established public information task force.

0 Cleanup of the equipment (e.g., trucks) used before releasing

it for use on other projects to prevent the spread of contam-

inated materials.

0 Construction of fences or other access barriers to inhibit unau-

thorized human intrusion.

0 Upgrading of haul roads with traffic lights and passing lanes

(if necessary) to reduce the potential for traffic accidents

and congestion.

The following mitigative measures were incorporated into the

individual remedial action alternatives.

Disposal at the Grand Junction site

0 Construction of a thick layer of rock armor around all sides of

the pile to protect it against erosion from a Probable Maximum
Flood (PMF).

0 Consultation with BLM in the selection of a borrow site in

Unaweep Canyon that will minimize impacts.

Disposal at the Cheney Reservoir site with truck transport

0 Use of separate haul routes for in-bound and out-bound trucks
in and around Grand Junction to reduce the potential for traf-
fic congestion.

0 Upgrading haul routes with traffic lights and passing lanes (as
necessary) to reduce the potential for traffic accidents and
congestion.

0 Release of the Grand Junction site, after reclamation of the
site, for any use compatible with local land use plans.
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Dispos al at the Cheney Reservoir site with train and truck trans-
port

0 Use of trains to transport the tailings to Whitewater to reduce
the potential for traffic accidents and congestion in and
around Grand Junction.

0 Use of covered loading and off-loading structures for the rail

cars to inhibit the release of dust.

0 Release of the Grand Junction site, after reclamation of the
site, for any use compatible with local land use plans.

Disposal at the Two Road site with truck transport

0 Upgrading haul routes (as necessary) to reduce the potential
for traffic accidents and congestion.

0 Release of the Grand Junction site, after reclamation of the

site, for any use compatible with local land use plans.

Disposal at the Two Road site with train and truck transport

0 Use of trains to transport the tailings to Mack to reduce the

potential for traffic accidents and congestion in and around
Grand Junction.

0 Use of covered loading and off-loading structures for the rail

cars to inhibit the release of dust.

0 Release of the Grand Junction site, after reclamation of the
site, for any use compatible with local land use plans.

5 . 20.2 Worker protection during remedial action

Training sessions applicable to the degree of radiation haz-

ards present at the site will be conducted for all employees prior

to the start of work. These sessions would include discussion of

the industrial and radiological safety procedures, emergency proce-

dures, and the effects of prenatal radiation exposure. Records
would be maintained which document successful completion of train-
ing by employees.

Controlled areas would be designated and conspicuously mark-

ed. Access to these areas would be restricted, and all personnel

and equipment would be monitored for contamination. Access con-

trol records would be maintained. Those records would include a

log of personnel and equipment entering and leaving the restrict-

ed area and a log of dosimeters issued.

Protective clothing would be distributed to employees at the

access control point when conditions warrant. Change and cleanup

facilities would be provided.
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Thermoluminescent dosimeters (TLDs) or film badges would be

supplied to permanent employees working in controlled areas. Dosi-

meters would be changed quarterly or more frequently if neces-

sary. Urinalysis would be used to monitor employees' internal

exposures where potential ingestion of radioactive material is

indicated by air sampling data. Additional dosimetry might be

required if positive results were noted. A system of employee

health records would be maintained which documents individual

radiation exposures and the results of personnel dosimetry and

bioassays.

Air particulate samples would be collected in work areas and

at site boundaries. Samples would be analyzed for gross alpha lev-

els, and would be stored for later isotopic analyses, if neces-

sary. Additional samples would be collected in work areas where

ventilation was limited, and analyzed for radon daughter concentra-

tions.

A respiratory protection program would be developed by the

Remedial Action Contractor (RAC), with procedures developed for

training employees and checking for adequate fit of respirators.

Respirators would be used in work areas where air particulate con-

centrations exceeded a projected monthly concentration of 25 per-

cent of the regulatory limit for a given radionuclide. Industrial

hazards would be controlled in accordance with OSHA regulations.

Additional details of the health and safety plan will be

available in the Remedial Action Plan/Site Conceptual Design which

will be prepared following the selection of a preferred alterna-

tive.

5.21 SURVEILLANCE AND MAINTENANCE

Title I of the UMTRCA defines the authority and roles of the U.S.

Department of Energy (DOE), the Nuclear Regulatory Commission ("Commis-

sion"), and the intent of licensing regarding inactive tailings sites in

the various states. In part. Section 104(f)(2) of the UMTRCA reads:

"...upon completion of the remedial action program. .. (the site) shall

be maintained pursuant to a license issued by the Commission in such
manner as will protect the public health, safety, and the environ-
ment. The Commission may, pursuant to such license or rule or order,
requi re. . .moni toring, maintenance, and emergency measures necessary
to protect public health and safety and other actions as the Commis-
sion deems necessary to comply with the standards (EPA) of Section
275..."

Accordingly, the remedial action must demonstrate compliance with the
EPA standards (40 CFR Part 192) and thus, the prime objective of licensing
is to ensure continued compliance with the EPA standards via a post-reme-
dial action surveillance and maintenance program.

DOE would conduct the surveillance and maintenance pursuant to the re-
quirements of the Commission's license until termination of the UMTRA
Project (i.e., March 7, 1990). At that time, the DOE or another agency to
be designated by the President would maintain the site as required by the
Commi ssion.
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A detailed custodial surveillance and maintenance program would be de-
fined jointly by the DOE and the Nuclear Regulatory Commission (NRC) dur-
ing the NRC license application and approval process. This program may
include any or all of the following activities.

Site inspections

Site inspections would constitute a visual and definitive verifica-
tion that the disposal site continues to function as designed and would as-
sure continued compliance with the design standards. Inspections would
consist of two phases: Phase I, a systematic walk-over, is designed to
qualitatively evaluate the condition of the disposal site; Phase II would
constitute investigations to quantitatively assess changes in the disposal
site that could lead to failure of the functional design in the absence of
custodial maintenance. The Phase I inspections would be conducted on a

specific schedule, such as annually, by a team of qualified professionals.
The inspection team would review as-built drawings, engineering details,
aerial photographs, and supporting documentation. A site walk-over would
then be performed to evaluate any changes at the site with regard to fac-
tors such as erosion, flood effects, slope/cover stability, settlement,
displacement, plant or animal intrusion, and access control.

Based upon the evaluation and recommendations of the inspection team.
Phase II studies might be conducted to quantitatively determine the magni-
tude and rate of effect of change in the above factors. From these stud-
ies, the need for a corrective action (i.e., custodial maintenance) would
be ascertained.

Aerial photography

Aerial photography might be used to supplement site inspections. The
objectives might be to identify changes in site conditions (e.g., patterns
of developing erosion that could affect the functional design), provide vi-

sual documentation of year-to-year variations in site conditions, and to
identify activities (e.g., road conditions, storm drainage construction)
adjacent to the site that might affect its function.

Aerial photography might be conducted on the same schedule as the

site inspections. Photographs would be taken at both low (i.e., high res-
olution) and higher (i.e., for adjacent activities) altitudes, and at

oblique and vertical angles. The types of film, ground control, camera
specifications, amount of aerial overlap, interpretative keys, and other
requirements would be established prior to completion of remedial action.

Ground-water monitoring

Certain existing wells may be preserved during construction for use

as monitoring wells after completion of the remedial action. In addition
to these wells, a series of both shallow and deep wells might be installed
for the purpose of monitoring ground-water quality. The locations for

these wells would be selected in order to monitor the performance of the

disposal site. Details of the ground-water monitoring would be developed

during the NRC licensing process.
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Reporting

Summary surveillance and monitoring reports that evaluate the results

of these activities and recommend custodial maintenance (i.e., corrective

actions) and future surveillance and monitoring would be prepared. Reports

and supporting documentation would be placed on file with DOE, NRC, the

State of Colorado, and Mesa County.

Custodial maintenance

The need for custodial maintenance (i.e., corrective action) could on-

ly be determined by the site inspections and monitoring and by NRC and DOE
evaluation of the reports of these activities. However, it is anticipated
that custodial maintenance would consist primarily of the following:

0 Limited earth/rock replacement because of unanticipated erosion,
human or animal intrusion, or cover disturbance. These activities
are expected to be required infrequently.

0 Control of deep-rooted plants by infrequent application of herbi-
cides or physical removal as required.

0 Mechanical repairs to the access barrier, gates and locks, and
warning signs, when necessary.

Contingency plans

In case of severe natural events (e.g., extreme rainfall or seismic
events) or unusual human intrusion, procedures would be developed to initi-
ate inspection and to institute custodial maintenance of the disposal
si te.
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6.0 PUBLIC AND AGENCY COMMENTS

6.1 INTRODUCTION

This section discusses the comments made by private citizens,
organizations, and government agencies (Federal, state, and local) on the
DEIS for remedial actions at the former Climax Uranium Company uranium
mill site In Grand Junction, Colorado.

Comments on the DEIS were obtained from the public, citizen's
groups, and government agencies during two public hearings and a 46-day^
written comment period. Two public hearings were held In Grand Junction,
Colorado, on May 6, 1986. A total of 11 persons presented oral statements
on the DEIS. Written comments were received from 17 Individuals or

organizations during the written comment period. Table 6.1 lists the
persons, groups, or agencies that presented oral statements at the public
hearings or that submitted written comments.

To put all the comments In an easily accessible form, each oral

statement (recorded by a certified stenographer) and letter was analyzed
In detail to Identify specific Issues. A preliminary outline of this
chapter was then prepared based on these Issues. Notebooks were prepared
In which all comments on a specific topic (e.g., ground water) were
consolidated. This system allowed the preparers of the FEIS to consider
all comments received on a topic while revising the sections of the FEIS
dealing with that topic.

As a result, comments have been grouped Into 22 major topics that
cover all the substantive comments received. Each of these topics deals
with one or more Issues which are listed In this section as part of the
discussions of the 22 topics. Where the responses required changes In

the text of the DEIS, they appear In the main text of this FEIS. For

example, the Department of the Interior expressed concern regarding the

Impacts to riparian habitat. In responding to this comment, the DOE

conducted a radiological survey and found that only a small area of

riparian habitat would be Impacted; Appendix G, Floodplain and Wetlands
Assessment, has been modified to reflect this new knowledge.

^The ERA Notice of Availability was published In the Federal Register on

April 17, 1986 (Vol. 51). The DEIS underwent distribution on March 28, 1986.

Although the formal comment period lasted 46 days (April 17 through June 2,

1986), the DOE received and considered comments until July 31, 1986.
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Table 6.1 Index of persons submitting written comments or providing oral

testimony at the public hearings

Index
Number Name Affiliation

Origin-letter (L)

or hearing (H)

1

.

John Whiting Citizen of Mesa County H

2. Victor J. Thompson Citizen of Mesa County H

3. Ruth P. Hutchins Citizen of Mesa County H

4. Chris Jouflas Citizen of Mesa County H

5. John Thomas Citizen of Mesa County H

6. A1 Tschaeche Citizen of Mesa County H

7. M. 0. Brown Mesa County Dominguez
Reservoir Advisory H

8. Martin Garber Citizen of Mesa County H

9. Tallle Miller Mesa County Planning
Commission H

10. Virginia Nelson Citizen of Mesa County H

11

.

Pat Tomlinson Citizen of Mesa County H

12. Randy Booth Central Grand Valley
Sanitation District L

13. Art Champ U.S. Department of the Army,
Corps of Engineers L

14. Robert Matuschek U.S. Department of Housing
and Urban Development L

15. John Schmahl Mesa Rock Company L

16. Louis Brach Dominguez Dam Project L

17. Willis Strong Citizen of Mesa County L

18. Doris Butler Citizen of Mesa County L

19. Cindy Richardson Citizen of Mesa County L

20. Robert Holmes Grand Junction UMTRA
Project Task Force L

21

.

Paul Kllte Citizen of Mesa County L

22. Connie Albrecht Friends of the Earth L

22. John Thomas Sierra Club L

23. Gilbert Wenger Citizen of Mesa County L

24. J. Don Newton City of Grand Junction L

24. Greg Flebbe City of Grand Junction L

25. Bruce Blanchard U.S. Department of Interior L

26. Paul Ferraro Colorado Department of Health L
27. Milton W. Lammering U.S. Environmental Protection

Agency L

28. Edward F. Hawkins U.S. Nuclear Regulatory Commission L
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Sections 6.2 and 6.3 dicuss the legal basis of the proposed remedial
action and the choice of alternatives. Sections 6.4 through 6.7 discuss
design Issues, costs, modes and routes of transportation, and potential
borrow sites. Sections 6.8 through 6.19 discuss the various environmental
components. Sections 6.20 through 6.24 review regulatory compliance,
vicinity properties, long-term site surveillance, public participation,
and miscellaneous Issues. Finally, Section 6.25 discusses comments
outside the scope of the EIS and contains an Errata Sheet.

Section 6.26 of this FEIS reproduces In full the written comments
received on the DEIS. Transcripts of the public hearings are available
for Inspection at each of the public reading rooms and libraries listed
at the beginning of Section 6.26. Numbers In the margins of written
comments Indicate the location In Section 6.0 where the Issue Is

discussed and the specific comment number.

6.2 COMPLIANCE WITH NEPA AND EPA STANDARDS

The compliance of the DEIS with the National Environmental Policy
Act (NEPA), particularly In regard to the Inclusion of the no action
alternative, the demonstration of compliance with the EPA standards, and

the Issue of co-location of the tailings with other radioactive waste was
commented on In several statements. The comments and responses are
summarized below.

1 . Comment

Alternative 1 (No action) Is not acceptable because It Is located In an

urban area and lies within the 100-year floodplain. It does not address
the potential health hazards associated with uranium mill tailings (20).

Response

As Indicated In Sections 1.2 and 3.2.2 of this FEIS, Alternative 1 (No

action) Is unacceptable because Its selection . . would not be con-

sistent with the Intent of Congress In UMTRCA (PL95-604) and would not

result In OOE's compliance with the EPA standards (40 CFR Part 192)."

This alternative Is included In the EIS In order to comply with the

requirements of the NEPA and to provide a basis from which to compare

estimated environmental Impacts of the remedial action alternatives.

2. Comment

The EIS Is flawed when It says In Alternative 1 that there were going to

be so many cancer deaths from people living In the houses where the

tailings have not been removed when. In fact, those tailings will be

removed (6).

Response

The commentor Is correct In that vicinity properties will be cleaned up.

As noted In response 1, the health effects calculated for the no action

alternative are for comparative purposes; 1010 cancer fatalities In 1000
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ysars for no dctlon vorsus no cancor fatalities after remedial action

( see Table 1.1).

3. Comment

We request the FEIS develop a point rating system for the alternatives

which Includes geotechnical, environmental, socioeconomic, and trans-

portation concerns as well as costs (22).

Response

The DOE believes that a point rating system that would be acceptable to a

majority of Interested parties would be difficult to develop. Further,

such a rating system would provide little additional benefit to

evaluating alternatives over that provided In Table 1.1. This table

summarizes the major Impacts and costs for each alternative.

4. Comment

The DEIS on the Grand Junction site Is notable from the standpoint of

clear and readable narrative. The appendices were useful and provided

excellent technical Information on the whole. Generally the DEIS

exhibits a positive and significant evolution of analysis over earlier

documents on the UMTRA Project and the Grand Junction site (22).

Response

No response required.

5. Comment

The ERA'S Intent during rulemaking and adoption of standards was an

affirmative requirement that UMTRA Project sites meet the 1000-year

timeframe. It does not allow DOE to use the 200-year timeframe as a

maximum goal, or for any case It sees fit, or to reduce the cost of the

project. The FEIS must provide more assurance that the 1000-year
timeframe can be met by the proposed action (22).

Response

The DOE agrees with the commentor's observation that the Intent of the
ERA'S standards Is to meet the 1000-year timeframe. To that end, the
conceptual designs for all alternatives have Included features to

withstand maximum, credible natural events such as the Probable Maximum
Precipitation event and a Maximum Credible Earthquake. Sections B.2.6,
B.3.7, and B.4.7 of the DEIS describe these natural events and protective
design features. Refinements to the conceptual design features will be
made during final design. Thus, although these events are not time-
dependent, the DOE believes that the conceptual designs are more than
adequate to meet the 1000-year standard.
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6 . Comment

While the DOE has repeatedly said that this EIS will not consider the
possible co-location of other low-level radioactive materials with the

Grand Junction UMTRA Project repository, it remains an issue of grave
concern. The Denver Radium Waste, the Rocky Mountain Compact low-level

radioactive waste site, and the uranium mill tailings at the Grand
Junction DOE compound are all low-level wastes which could potentially be

co-located at the UMTRA Project repository at some point in the future.

The FEIS must consider the additional Impacts of co-location of any and

all of the above waste sources with the UMTRA Project repository.
Specifically, the cumulative, long-term impacts of such co-location must
be addressed. There is a precedent for such analyses under NEPA, and
such consideration of cumulative impacts from separate projects was
included in EISs for oil shale projects in the region, even though the
projects were being built by different companies at differing times in

the future (3, 11, 20, 22).

Response

The DOE acknowledges the expressed concerns and agrees that wastes could
potentially , at some unspecified time in the future, be co-located with
the Grand Junction tailings. At this time, it is the DOE's intention to

co-dispose only the tailings from the DOE compound in Grand Junction with
the tailings from the Grand Junction UMTRA Project site. Accordingly,
Sections 1.2, 3.2.10, 3.4.3, 5.0, and 5.16.6 of this FEIS have been modi-
fied. Given the low volume of similar compound tailings (80,000 cy)

versus the much larger tailings volume (3.1 million cy), and the
conservative impacts estimates in the EIS, the impacts in Section 5.0
have not been modified. In addition, since co-location of the Denver
radium wastes or wastes from the Rocky Mountain Compact are merely a

potential rather than a planned activity, estimation of cumulative
Impacts is not warranted.

7 . Comment

The no action alternative has been, and continues to be, unacceptable
to our organizations. The environmental community, both locally and
nationally, supported the passage of the UMTRCA because of our belief
that uranium mill tailings constitute a significant public health hazard
and environmental contaminant. As cited in the DEIS, the no action
alternative would not meet the intent of Congress (22).

Response

Agreed. Please see response 1.

8. Comment

The disposal of radioactive material at the Cheney Reservoir site was not
addressed in BLM's existing planning documents. Neither the existing
management framework plans (MFPs) nor the final resource management plan
(RMP) for the Grand Junction Resource Area contemplated this type of land
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use; therefore, the planning documents must be amended before the with-

drawal action can be approved. BLM intends to rely on this EIS as NEPA

compliance for the required MFP/RMP amendment if the Cheney Reservoir site

is selected; the EIS should contain an explicit statement to the effect

that both the MFP/RMP amendment and action on the withdrawal application
are part of the Federal action analyzed in the document (25).

Response

Such a statement has been incorporated into the cover sheet of the FEIS.

9. Comment

Extending the program for four years or more will not necessarily

decrease the intensity. Intensity will be on a high level on the front

end of the project for a given period. The contribution from vicinity

properties will extend the project for many months after the intensive

hauling has been completed (26).

Response

The commentor is correct in stating that the intensity of impacts will
vary depending upon the year of remedial action, time of year, specific
activity, and many other factors. However, on the average and assuming
that vicinity properties are remediated on the same schedule as the mill

site, extension of the schedule would ".
. . decrease the intensity and

increase the duration of many of the environmental Impacts . .
."

(Section 1.4).

10. Comment

Based on the information presented in the DEIS, we have concluded the
implementation of the proposed remedial plan for relocation of tailings
to either the Cheney Reservoir or Two Road sites should produce compliance
with the ERA standards for stabilized pile longevity, radon emissions,
and ground-water protection. Despite the general environmental accept-
ability of both relocation sites, the Two Road site seems to have several
advantages. That is. Two Road offers a somewhat more remote location,
an absence of a continuous ground-water resource, no degradation of
scenic values, and slightly less impacted acreage. The significant
disadvantage is increased cost (approximately $20 million). Compliance
with ERA standards and substantially lower cost do seem to be sound basis
for designation of the Cheney Reservoir site as the preferred option.

Considering the overall adequacy of the proposed remedial plan, the
Identification of two acceptable relocation sites, and the criteria
established by ERA to rate adequacy of draft EISs, this draft EIS is

rated Category LO (lack of objections) (27).

Response

No response required.
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6.3 ALTERNATIVES

Several commentors addressed their preferences for various
alternatives and requested additional alternatives.

1 . Comment

The stabilization on site (SOS) alternative Is unacceptable to our
organizations. The DEIS cited that an estimated 20 cancer deaths would
result from SOS, which Is 10 times greater than disposal at an alternate
site. For this reason alone It can never be elevated to a preferred
alternative or proposed action. The DEIS assumes that an engineering
solution for SOS Is possible, 1e. that It could meet radon emission
standards and gradually reduce the aquifer and surface water pollution.
In our view, there simply are not the data In the DEIS to support this
conclusion, nor Is there experience with stabilization of such a massive
uranium mill tailings site on which to base such an expectation. Lastly,
the majority of citizen Input during the NEPA process to date has
supported the removal of the tailings to a repository. Reasons cited
have dwelled on the health Impacts of allowing such a site In a

population center to concerns with contamination of the Colorado River;
property values; and community Image. In summary, the stabilization on

site alternative should not even be considered a serious and viable
alternative (22).

Response

The DOE believes that the conceptual design described In the EIS for
Alternative 2 (SOS) clearly will meet the EPA standards. Although It Is

not the preferred alternative. It Is Included In the FEIS for comparative
purposes

.

2. Comment

In summary, the comprehensive long-term Impacts, as well as possibly some
short-term Impacts, are clearly greater at the Cheney Reservoir site.

Unless these Impacts can be conclusively disproven by new data, we
request that In the Final EIS:

0 Two Road be elevated to the preferred alternative.
0 Cheney Reservoir be retained as a suitable alternative.

0 Additional alternatives be added—that Is, all rail transport to both

Cheney and Two Road be fully analyzed (22).

Response

The DOE disagrees with the commentor's summary statement. As evidenced
by the analyses of Section 5.0 and as summarized In Table 1.1, Impacts

from remedial action at the Cheney Reservoir site are very similar to,

rather than "clearly greater" than, those from remedial action at the Two

Road site. Since the environmental Impacts are so similar, and the costs

of remedial action at Cheney Reservoir are significantly less, Cheney

Reservoir Is the DOE's preferred alternative.
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As requested, the DOE has determined the costs of all-rail transport to

the Cheney Reservoir and Two Road sites. This Information Is presented

In Section 6.5.
3.

Comment

Alternatives 1 through 6 don't Include pushing the tailings piles Into

the Colorado River over a period of time. I wondered If there was any

way that this alternative could be evaluated (6).

Response

Pushing the tailings Into the Colorado River Is not a viable action

alternative because It would not meet the EPA standards which call for

the prevention of tailings dispersal by natural forces and man over a

200- to 1000-year period.

4

.

Comment

We agree with the decision to move the uranium mill tailings pile from
the Grand Junction site. The present location In a meander path on a low

alluvial terrace of the Colorado River (p. El-1 and F-6) places the pile
In jeopardy. Ultimately, high discharges of the river would remove all

or part of the pile. Removal of the tailings pile will also alleviate
the problem of material washing or leaching Into the river, potentially
Impacting fish and wildlife resources. Also, removal of the tailings
pile and restoration of the riparian zone would complement proposals by

Mesa County and the city of Grand Junction to acquire a greenbelt along
the Colorado River floodplain (25).

Response

The DOE concurs with the comment.

5.

Comment

Pages 48 and 49. The rationale used to eliminate East Salt Creek and the
6 & 50 sites Is very brief and should be expanded (25).

Response

The requested detailed rationale Is provided In Appendix C, Alternatives
Eliminated from Detailed Study, of the DEIS.

6.4 DESIGN ISSUES

A wide variety of design and design-related Issues were raised by
commentors. Most comments focused on the cover design and on
construction details.
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1 . Comment

Alternative materials and depths of cover were not considered. Even
though the calculations for depth of cover may have an error factor of

three, such errors appear to be excluded from any calculations of cover
depth. Assurances are made, but Inadequate proof Is provided, that the

assumed five-foot clay will meet the EPA 1000-year standard. The cover
should be thicker to provide additional Insurance of radon control (22).

Response

The UMTRA Project radon barrier design philosophy Is based on the guid-
ance given by the EPA In the background Information on their remedial
action standards (EPA, 1983a, b). In these It Is required that reasonable
assurance be provided that the long-term annual average radon release
rate be less than 20 pCI/m^s from the surface of the stabilized pile.
This standard Is a design standard, not a performance standard, and Is to

be met through the use of the best available technology and Information
at the time of the stabilization design. In designing to the EPA flux
limit. It Is necessary to use pile-averaged values for parameters such as

radon diffusion coefficients and the emanating fraction of radon. Like-
wise, time-averaged values of other parameters, such as tailings and
cover moisture contents, are appropriate.

It Is recognized that under real conditions there will be areas on a

stabilized pile which exceed the radon flux limit, but also areas below
the limit; there will be times when environmental conditions result In

pile average fluxes that exceed the limit, but other times when different
environmental conditions result In fluxes far below the standard. It Is

the Intent of the radon barrier design to acknowledge these variations
and to provide a cover that will limit the average release rates to less

then 20 pCI/m^s. It should be understood that worst case or overly
conservative assumptions and parameter values are not to be used.

This design approach limits the error In the cover thickness to less than
0.5 foot, which Is certainly less than a factor of three as mentioned In

the comment. All cover thickness estimates are then rounded up to the

nearest half-foot thus compensating for any error.

Detailed cover thickness calculations, which are not warranted In the

EIS, are provided In the draft Remedial Action Plan (DOE, 1986a).

2. Comment

Throughout the DEIS It Is mentioned that the five-foot cover could be

reduced to three feet by first depositing the most highly radioactive
material from the mill site on the bottom of the repository, with less

radioactive material over It assisting In the retardation of radon. Not
only Is this difficult to ensure on a consistent basis given quality
control of contractor work (which Is not addressed). It also Is not
conclusively proven that It would adequately reduce radon to meet the
1000-year timeframe (22).
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Response

It 1s felt that the 920,000 cy of off-pile contaminated material repre-

sents a significant volume which can readily be excavated and transported

to the disposal site after the tailings pile has been removed. Reduced

cover thickness over a 62-acre disposal site represents a significant

cost savings and every reasonable effort to save tax dollars while

assuring the ERA standard Is met must be considered.

The ERA standard states that there must be reasonable assurance that the

flux standard of 20 pC1/m2s Is met. Reasonable assurance means that

the best available technology be employed In the radon barrier design.

The RAECOM computer code represents the best available technology for

modeling the diffusion of radon from a tailings disposal area. By using

the RAECOM computer code, It was determined that placing lesser contami-
nated material on top of the tailings will limit the amount of borrow
material required to comply with the ERA standard.

Given that these lesser contaminated materials are currently separate
from the tailings, the DOE Is convinced that It will not be difficult to

segregate this material for placement on the tailings at the disposal
site.

3. Comment

Site characterization may not be adequate due to the depth of drilling.
Additionally, the Two Road site Is not as well characterized as the

Cheney Reservoir site (22).

Response

The DOE disagrees. In the DEIS, Section E.2, "Geological and Seismic
Information," provides data regarding the bedrock geology of the Grand
Junction processing site, the Cheney Reservoir site, and the Two Road
site. Each of these sites Is underlain by the Mancos Shale. As part of
this EIS, the processing site was cored as deep as 150 feet, which veri-
fied the presence of competent Mancos Shale, and the underlying Dakota
Sandstone. The Cheney Reservoir and Two Road sites were reported In the
literature as having 300 to 1400 feet of Mancos Shale underlying the
described alluvial sediment. Borings at each site were advanced well
Into the Mancos Shale (I.e., through the weathered zones Into more
competent shale) to verify the presence of this shale bedrock. As a

result of these efforts, geotechnical characterization Is considered
satisfactory for this EIS.

In addition. Section E.l, "Soils Information," describes the locations
and number of borings and test pits completed at each site. It should be
noted that the Two Road site was characterized by 17 borings and six test
pits, while the Cheney Reservoir site Included eight borings and four
tests pits. In addition, 24 borings were completed In 1982 near the Two
Road site In support of the Bureau of Reclamation's proposed Glenwood-
Dotsero Rroject. Therefore, It Is felt that the number of borings and
test pits, the spacing and location of these borings and test pits, and
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the data gathered from each of these Investigations adequately reflects
the subsurface geotechnical considerations at each site.

Comment4 .

The background radiation tests are meager, and It's unclear If the pro-
posed tests were done at the Cheney Reservoir site. It will be difficult
to determine If ERA standards are being met If the background radiation
Information Is not detailed (22).

Response

The proposed tests have been completed. The radiological survey was
conducted at the Cheney Reservoir site on April 16, 1985. Integrated
Reuter Stokes RSS-111 pressurized Ionization chamber measurements were
made at four ground-water well or borehole locations. A sodium Iodide
scintillometer was calibrated against the RSS-111 at each location on the
site. The field-calibrated scintillometer was then used to traverse
each perimeter line connecting the four RSS-111 measurement locations.
Measurement results are provided below. The RSS-111 mean and standard
deviation for gamma exposure rate on the Cheney Reservoir site was
13.8 + 0.4 mIcroR/hr. The scintillometer traverse measurements Indicated
no anomalies beyond the range of 12,000 to 15,500 cpm. Surface soil
samples were collected at the four RSS-111 measurement locations and
Ra-226 concentration results are presented. The mean and standard
deviation for soil Ra-226 concentration was 1.7 + 0.7 pCI/g.

Five Track-Etch detectors were deployed at the Cheney Reservoir site from
September 20 through December 20, 1985, to measure ambient Rn-222
concentrations. Results are presented. The mean and standard deviation
of the five measurements was 0.47 + 0.06 pC1/l.

Cheney Reservoir site garrwna exposure rate and soil Ra-226 concentrations

Location RSS-111 RSS-111 Scinti 1 lometer Soil Ra-226
number mln-mIcroR mIcroR/hr cpm analog pCI/g

615 4:26 13.5 13,000 2.1

616 4:26 13.5 12,500 1 .0

701 4:23 13.7 14,000 2.6

702 4:11 14.3 15,000 1 .3

X = 13.8 1 0.4 X = 1 .7 1 0.7
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Results of Rn-222 monitoring at Cheney Reservoir

Location
Rn-222 concentration

(pCI/1)
Standard deviation

(percent)

Well 701 0.39 15.9
Well 701 0.45 14.7
Well 701 0.45 14.7
Well 702 0.54 13.4
Well 702 0.51 13.8

X = 0.47 ± 0.06

5.

Comment

More detailed Information on the ultimate radiation levels, reclamation
condition, and potential uses of the mill site must be Included (20, 22).

Response

With relocation of the tailings to a disposal site, the mill site will be
cleaned up to the ERA standards (see Appendix A, ERA Standards, of the
DEIS). All site areas will be backfilled with clean borrow soil. Gamma
exposure rates, radon concentrations, and a1 r-particulate concentrations
will not be discernable above ambient background levels.

Additional site reclamation and the ultimate disposition of the site will
be the prerogative of the owner.

6.

Comment

Alternative construction and reclamation programs must be considered. In
order to reduce air-quality Impacts and Impacts on the Colorado River.
Rlease give serious consideration to staging or phasing of the project,
as well as staged-cell reclamation (22).

Response

These Issues will be given consideration during the final design and bid
phases of the project. The Impacts reflected In this EIS are conservative
and were determined for comparative purposes. Based upon the final design
and construction approach, the DOE and Its contractors will comply with
requirements to minimize all such Impacts through Federal, state, and
local permits.

7

.

Comment

Although logic assumes that Cheney Reservoir would be less expensive due
to a lesser haul distance, this Is not completely substantiated In the
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DEIS. The energy, fuel, and water consumption amounts as cited In the
DEIS (pages B-92 through B-94) for the alternatives are not significantly
different (22).

Response

The commentor Is correct. Fuel consumption Is greater for Two Road
alternatives because of greater haul distances. Table B.5.11 Is In

error; fuel consumption for the Cheney Reservoir truck alternative,
front-end loader now should be 193,000 rather than 407,500 (total should
be 4,733,300 Instead of 4,947,800). Thus, the differences In fuel con-
sumption of the truck alternatives are principally due to haul distance
(3,691,600 vs. 3,976,500 for 10-cy truck with 8-cy pup) and the need for
additional erosion protection from an off-site borrow area at Two Road

(0 vs. 124,800 for 10-cy truck). See the Errata Sheet, Section 6.25.

8.

Comment

Why Is there similar anticipated employment for the repository alterna-
tives? One would think that employment would be greater at Two Road

because of greater haul distances (22).

Response

The employment projections would not Increase due to the longer haul
distance unless a greater number of truck drivers were required. The 15

miles distance difference between the Two Road and Cheney Reservoir sites
Is not great enough to require additional truck drivers.

9.

Comment

Should the FEIS retain Cheney Reservoir as the preferred alternative, we
request that more analysis be Included on engineering and mitigation
measures to ensure long-term protection, 1e. up to 1000 years (22).

Response

The concepts and supporting Information provided In this EIS are Intended
only to demonstrate the feasibility that ERA standards will be met. The
Remedial Action Plan (the document where compliance Is demonstrated) and

the final design and construction specifications will contain the

requested detailed analysis and Information on the selected alternative.
These documents are subject to the review and approval by the NRC and the
State of Colorado.

10.

Comment

How far from old 6 & 50 highway will the Two Road site be located (10)?

Response

The proposed disposal area for the Two Road option Is approximately 4.5

miles from the 6 & 50 highway.
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11. Comment

In your concern for the Isolation and stabilization of the tailings, you

have neglected to give full consideration to the final aesthetics of your

proposals. Since both the parent and relocation sites will be with us

for centuries, the visual Impact of the end result must be completely

addressed and optimized. Unfortunately, your proposals are ugly and

unimaginatl ve--ef f Iclent but unaesthetic. When humans view these sites

(and who can foresee how populations and their viewing angles will change

over the decades) they must not be confronted with the tomb-like monumen-

tal structures you propose - foreboding and depressing monstrosities

guaranteed to shrink the soul. This would be a tragic and shortsighted

result for such an enormous undertaking.

Fortunately, aesthetic options for final configurations are feasible and

would be compatible with environmental and engineering requirements.
Aesthetic strategies could Include:

0 Sculptural contouring for visual Interest.
0 Use of plant materials as texture and color.

0 Creating visual focal points to reduce the overall Impact (21).

Response

Contrary to the statements made In the comment, aesthetics were a con-
sideration In the design of the remedial action alternatives. (Sections
B.2.5, B.3.6, and B.4.6 In the DEIS contain discussions relative to these
and other design considerations.) Every effort was made to blend the
conceptualized embankments Into the existing topography for the Two Road
and Cheney Reservoir sites, as shown In Figures B.3.3 and B.4.3 (actual
scale), the piles will slope with the present topography. The heights of

the embankments have been minimized to further reduce visual Impacts.
More aesthetically pleasing designs may have been developed; however,
a primary objective of the UMTRA Project Is to stabilize the tailings
In such a way as to meet the EPA standards at a minimal cost to the
government and therefore, the taxpayers.

12. Comment

The 60+ mile per hour winds that we have experienced recently have the
capacity to move up to two tons of soil per hour from the Cheney
Reservoir pile, because It can't be stabilized with enough moisture. My
concern Is the long-term aspect of the tailings blowing onto my property
and gradually generating a rebirth of radon gas, which at some point
could then, through the natural vacuum of a home, be pulled Into the
home. We In the western end of the valley (Two Road) are about 98
percent agriculture and we certainly don't need westerly winds blowing
radioactive dust onto our fields and livestock. That's a big concern,
because we get a lot of wind storms out of the west (1, 4, 11).

Response

The tailings and contaminated material would be covered with a compacted
earthen radon barrier; this layer would be topped with a layer of
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erosion-resistant rock (thicknesses will vary from one to two feet,
depending on alternative). The rock has been designed to withstand
the eroslonal forces resulting from the most extreme thunderstorm
meteorologically possible In the area; this also would provide ample
protection from the eroslonal forces of wind. During construction of the
pile, measures such as the use of tarps and wetting of materials, will be

taken to prevent the spread of tailings by wind or water. Therefore,
contamination of crops or homes either during remedial action or after
closure Is very unlikely.

13.

Comment

We believe the Two Road site Is superior from the standpoint of environ-
mental and geotechnical considerations, and possibly from the standpoint
of transportation route Impacts. The Cheney Reservoir site Is not an

unacceptable site strictly on the basis of environmental and geotechnical
standards; however. Two Road Is a better site. In the state's preliminary
report on potential repository sites. Two Road was rated the highest of

all the sites based on geotechnical considerations. In the DEIS (see
appendices, page C-24), the other similar sites In the vicinity of Two
Road clearly rate higher and the Cheney Reservoir site had the lowest
site suitability score (20, 22).

Response

Although the scores Indicate that for certain factors the Two Road and
vicinity sites may be "better" than the Cheney Reservoir site, they do
not reflect site characterization Information (I.e., scoring was based
on regional literature rather than site-specific Information) nor the
fact that these sites could meet the ERA standards with relatively
simple designs. In other words, although each site has Its favorable
characteristics, both could be used In an equally acceptable manner.

14.

Comment

The existing tailings pile now acts as the easterly portion of a flood

control dike along the Colorado River. Reconstruction of the dike after
removal of the tailings pile has not been addressed In the DEIS (24).

Response

The 400,000 cy of restoration material will be used. In part, to recon-
struct the dike, or In an alternate manner, to assure continuing river

flood control.

15.

Conynent

The City Is studying the feasibility of the redevelopment of the 5th

Street (Highway 40) and Colorado River area. To reduce the costs of

reclamation of the Grand Junction site after removal of the tailings, we

recommend creating a lake In a portion of the site. This would reduce

the total amount of fill that would have to be Imported, and the lake

would provide a recreational amenity for future park users. The remainder

of the site would be revegetated as described In the DEIS (24). The
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Department of the Interior requested that at least 25 acres of riparian

vegetation be re-established as well as ponds (25).

Response

As currently planned, the state probably will purchase the mill site.

Agreement will be reached between the DOE and the state regarding the

extent and nature of mill site reclamation during final design. The use

of the decontaminated site will be determined by the ultimate owner.

16. Comment

Stabilization on site would be difficult to meet ERA standards for radon

emission and ground-water protection (20).

Response

The DOE disagrees. Based on the modeling Information contained In

Sections B.2.4 and B.2.7, and Appendix F, Hydrology Report, of the DEIS,

It Is clear that the ERA standards for radon emissions and ground-water

protection can be met.

17. Comment

The radon protection cover and the rock armor overlying It are both

dependent on a stable tailings pile for their structural Integrity.

Cracks In either can foster erosion and escape of radon. The DEIS

mentions the compaction of the relocated tailings and we presume that

standard engineering practices will be followed. However, the design

considerations for the Cheney Reservoir alternative do not mention any

means by which the transported tailings will be tested for compaction or

for similar parameters related to the pile's function as a foundation.
Also, the discussion of Tailings Rile Construction (p. B-38) does not

specify any means of confirming that the expected compaction and absence
of extensive layers of slimes are actually the case. Assurance of a

stable foundation Is critical to each alternative (25).

Response

The commentor Is correct; assurance that the In-place embankment
materials will function as a stable foundation for the overlying portion
of the embankment Is acknowledged as a critical factor In the design.
Statements made In the EIS are to recognize that concern and to provide
summary Information on design guidelines which will be discussed in more
detail In the Remedial Action Rian, and further outlined In the final
design and construction specifications. The Remedial Action Rian will
provide detailed foundation analyses and a discussion of applicable
parameters such as permeability and compaction. The method of verifying
the compaction effort In the field will be outlined In the construction
specifications, as will the requirement that extensive layers of slimes
not occur In the final embankment. In addition, observations made during
excavation at the Salt Lake City site Indicated that normal excavation
procedures provided sufficient mixing to prevent the relocation and
placement of extensive layers of slimes.
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18.
Comment

Pages 23 and 24. The magnitude of each alternative of the project should
be better defined. Examples: provide the size of the waste-water
retention ponds; type of fencing and how much (25, 26).

Response

The purpose of the concepts In the DEIS Is to compare potential environ-
mental Impacts resulting from the various alternatives evaluated. It Is

not necessary to provide detailed descriptions and specifications of

construction Items to accomplish this purpose. During final design, the
waste-water retention ponds, construction fences, permanent fences, and
other features will be designed.

19.

Comment

Page 61, 4.2.4. The number of cubic yards of borrow material should be
Included here (25).

Response

Agreed. Section 4.2.4 has been revised.

20.

Comment

Define low permeability. Give the materials of which the capillary
barrier would be constructed (25).

Response

These design details will be Included In design documents. Generally,
low-permeability would Indicate materials which have a saturated
hydraulic conductivity of less than 10"^ cm/sec. A capillary barrier
would be constructed of coarse sand or gravel.

21

.

Comment

Figures B.3.1 and B.4.1 In the Appendix of the Draft EIS should appear In

the Final EIS along with appearing In the Final EIS Appendix (25).

Response

The DOE believes that the discussion In the text and the figures In the
appendix of the DEIS are sufficient to enable the reader to determine
where the disposal sites are located. No additional revisions are needed.

22.

Comment

Page 19 Indicates that a significant volume of contaminated alluvium
exists beneath the tailings (0.38 million cubic yards Is estimated).
Under tight restrictions, washing/separating of contaminated gravel and
gravel/cobble facies and reuse of cleaned rock at the processing site

may be economically attractive. Contaminated water from this washing
operation could be treated In the waste-water treatment unit (26).

- 241 -



Response

The suggestion for decontamination and reuse of gravels Is economically
attractive and will be evaluated during preparation of the final design

and specifications.

23. Comment

Water quality will very likely be affected by excavation of the tailings
from the Grand Junction site especially when the tailings and contami-
nated soils are below the water table. The DOE should consider alterna-
tive measures for retarding surface flows and ground-water Intrusion onto
the Grand Junction site. One such proposal would Involve the excavation
of trenches along the south and at least some portions of the east and

west flanks of the tailings pile, backfilling of these trenches with
low-permeability clay materials, and constructing earthen berms above the

existing ground surface. A system of this type. If supplemented with an

appropriate downgradlent well withdrawal system, may provide an adequate
means of controlling Induced flow (recharge) from the Colorado River, and

would appear to be considerably less expensive than the proposed sheet-
piling system. A test pit program to determine current Infiltration
rates of surface water and ground water onto the site from the river and
from the east and west directions should be performed, and a detailed
analysis of the feasibility of this design alternative developed.
Including necessary clay material properties and availability, volumes
and locations of trenches required, and comparative cost estimates (26).

Response

The DOE believes that sheet piling, or some other form of braced
excavation, will be required to Inhibit ground-water flow as well as
Colorado River flow onto the site. It has not been determined as of yet
whether a trench/berm/well withdrawal system as described In the comment
would provide the required protection and would be less expensive than
the sheet pile system. Therefore, th^s Issue will be evaluated during
the final design process.

24. Comment

The State of Colorado raised several Issues regarding the long-term
Integrity of the proposed cover. They were concerned with plant and
animal Intrusion, freeze-thaw, and drying of the cover. The accumulation
of Intergrain soil will lead to the establishment of plant communities,
and the rock cover will not prevent animal Intrusion or the drying of the
upper layer of the radon cover (26).

Response

The conceptualized cover systems were formulated based upon approaches
and methods detailed In the UMTRA Project Technical Approach Document
(TAD) (DOE, 1986b); this document was reviewed and accepted by the NRC
and EPA. Further, the cover systems were formulated to comply with the
requirements of the NRC's Standard Review Plan (NRC, 1986). The methods
and approaches Incorporated Into these two documents are formulated to
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lead to designs that meet the EPA standards applicable to the UMTRA
Project, and thus would provide pile stability for the required period
against the action of natural forces, and Inadvertent human and animal
disturbance.

The DOE maintains that the conceptualized cover design would discourage
burrowing animals and plant Intrusion. In addition, any Intrusion by
burrowing animals or plants observed during periodic surveillance
Inspections would be evaluated and corrected as necessary as part of

maintenance. The actions of dessicaticn and freeze-thaw are discussed
In the above referenced documents where It Is shown that neither action
will affect pile Integrity. Dessicatlon may occur during prolonged dry
periods, however, the changes In moisture content will not cause cracking
of the soils comprising the cover. The thickness of the radon barrier Is

sufficient to maintain EPA standards even for the driest anticipated
moisture conditions. The soils used to construct the radon barrier would
be chosen and placed so that cracking under anticipated dry conditions
could not occur to a degree capable of affecting pile Integrity.

The erosion protection rock Is chosen so that It Is not susceptible to

freeze-thaw degradation during the design life of the remediated pile.

Procedures given In the TAD are used to achieve this end.

Freeze-thaw and potentially associated soil heave are phenomena which
generally affect only saturated or very moist soil strata In close
proximity to the ground-water table. These conditions. In particular the

proximity to the ground-water table, would not prevail In the radon

barrier. Freeze-thaw not associated with soil heave does not affect the

radon barrier performance. In addition, freeze-thaw has little effect on

clay soils, of which the radon barrier would be constructed. Even In the

unlikely event that soil heave does occur In the upper part of the radon
barrier, the reduced soil density with Increased radon barrier layer
thickness will not result In a significant change of radon emanation or

Infiltration.

25. Comment

Two feet of rock on top of five feet of compacted soil cover does not

appear to offer sufficient protection of the radon barrier and the

tailings (I.e., provide for long-term stability) (26).

Response

The thickness of the erosion protection layer Is a function of the mean

diameter of the rock required to resist the erosive forces of the design

(I.e., maximum) flow (PMP) and Is Independent of the material to be

protected (radon cover and tailings).

Section B.3.7 of the DEIS, for example, describes the analyses performed

to determine the rock sizes and rock layer thickness required to protect

the radon barrier from erosion. The DOE has determined that the rock

armor Is more than sufficient for long-term protection.
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26.
Comment

Should the permanent drainage ditch around the stabilized Cheney Reservoir

pile be armored with riprap to protect against erosion effects (26)?

Response

As shown on Table B.6.5 of the DEIS, the diversion ditch would be armored

with 18 Inches of durable rock.

27.

Comment

Page B-10, paragraph 3. The mixing described In sentences 2 and 3 should

be designed Into the RAP/final design and not presumed a priori to be

unnecessary (26).

Response

As suggested, the mixing described will In fact be required and controlled

by final design and specification requirements for compaction. The wet

slime deposits within the Grand Junction tailings will need to be mixed

with dry sand tailings In order to lower their moisture content to that

specified for compaction density (below optimum moisture content). In

doing so, their material properties will become that of a sand-slime
mixture rather than slime tailings. Should this mixing not occur during
routine excavation, transport, deposit, and compaction In a final embank-
ment (as occurred at Salt Lake City; see response to comment number 17),
specified compaction requirements would not be met and the contractor
would need to apply supplemental mixing methods. Since actual tailings
material properties will be used to develop final design specifications,
and those specifications will Include appropriate field test requirements,
a stable tailings pile Is ensured.

Section B.3.7, Settlement and Cover Cracking , of the DEIS should be
modified to reflect this response. See the Errata Sheet, Section 6.25.

28.

Comment

If feasible, every reasonable effort should be made during remedial
action to segregate uncontaminated organic materials such as wood
demolition debris, and that fraction of concrete slab fragments, chunks,
etc. . . . , that are uncontaminated, and dispose of these materials at
some location other than within the repository embankment. The volumes
of such materials will be significant, and If not reduced, could pose
major problems In the tailings compaction effort and possibly lead to
Increased levels of differential pile settlement (26).

Response

Provisions will be made In the final design and construction specifica-
tions to ensure that differential settlement of the pile will not occur.
The provisions will Include performance specifications (relative to
moisture contents, concentration of organics, and the like) as well as
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design specifications. In addition, the documents will Include provisions
for disposal of uncontaminated debris and organics and for contaminated
organics that exceed the specified limits.29.

Comment

Additional drying of lower lying, more saturated tailings and con-
taminated soils may be required. Areas may need to be set aside for

windrowing of these materials (26).

Response

Agreed. The construction subcontractor will be responsible for the
moisture condition of the tailings and contaminated material In

accordance with construction specifications. Placement of the tailings
will be subject to Inspection by the DOE's Independent quality assurance
group.

30.

Comment

Page B-19, paragraph 6, 2nd sentence - Recommend rephrasing as
" uncontaminated materials excavated from each pond would be

stockpiled. . ." (26).

Response

Agreed. The referenced section of the DEIS should be modified accordingly.
See the Errata Sheet, Section 6.25.

31 . Comment

Page B-20, paragraph 2, 3rd sentence - Does not make sense (26).

Response

Review of this statement Indicates that the Intent of the statement Is

clear. The equipment, pads, and other materials designated as the

staging areas would be dismantled. Contaminated Items would either be

decontaminated and salvaged or burled (under proper license and/or EPA

standards). The most cost-effective alternative would be chosen. The
contaminated material would be burled In the embankment unless the five

percent limit on organics Is surpassed.

32. Comment

Page B-35, '"Cheney Reservoir Site' 1st bullet . . . (approximately five

miles)," (26).

Response

Although an alternate route ultimately may be selected, for purposes of

the EIS It was assumed that the existing ranch road would be upgraded.

This road Is approximately 3.8 miles long. Section B.3.2 of the DEIS
should be revised to read "... (approximately four miles)". See the

Errata Sheet, Section 6.25.
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33.
Comment

Page B-56, paragraph 5, 2nd sentence - Should be rephrased as: "This

would restrict water buildup over the earth cover and reduce the

potential for frost heave (Ice lens formation (26).

Response

A more accurate statement would be: "... reduce freeze/thaw , the

potential for frost heave . . ." Section B.3.7 of the DEIS should be

revised accordingly. See the Errata Sheet, Section 6.25.

34.

Comment

Design features and In-situ soils would tend to reduce the potential for

contaminant migration from the tailings. Use of the words "minimize" and

"minimal" throughout Section B.3.8 should be reconsidered and any
appropriate revisions made (26).

Response

At present these qualifying words are appropriate because methods to

predict contaminant migration from the site have not been agreed to by

DOE and the state of Colorado. Following the development of the appro-
priate methodology "minimized" will be quantified. The quantification
will be reported In design documents.

35.

Comment

Page 105, last paragraph, 1st sentence - Recommend rephrasing as: "site
the tailings would be placed above this water table" (26).

Response

The word "well" has been removed as requested.

36.

Comment

Page F-170, paragraph 1, a system for controlling Induced flow (recharge)
from the Colorado River and ground water has already been described to
allow for effective excavation of saturated, lower-lying contaminated
zones at the tailings site. Therefore, the statements made In this
paragraph concerning Installation of a slurry wall and the associated
Increases In cost appear to have been made out of context with other
sections of the DEIS (26).

Response

A system to control Inflow from the Colorado River may be more rigorous
than a system to allow excavation of tailings below the water table.
Therefore, mention of various control options Is appropriate even though
sheetplling for dewatering of saturated tailings was considered. In

addition, no surface-water Inflow controls are Included In the aquifer
restoration cost estimates for the case where sheet piles Installed for
excavation would be adequate for use In aquifer restoration.
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37 . Comment

Long-term geomorphic processes, Including eroslonal undercutting (and
subsequent bank failure) due to meander encroachment by the Colorado
River, possible channel avulsions, and the effects of cumulative flood
events have the potential to disrupt the stabilized on site pile In much
less than 1000 years. Calculations provided of PMF water levels, scour
depths, and maximum flood velocities along the proposed pile edge have
only been performed for the river based on Its present configuration.
Modeling should be done for several alternative channel boundary
geometries and associated hazards to fully assess the stability of the
site. Designs would have to mitigate the Impacts of any such potential
future changes In the Colorado River. Examples of additional design
features, which may be appropriate are keying of the rock armor wall Into
competent bedrock (I.e., to a depth below the soft, weathered zone of the
Mancos), and extending the compacted radon cover and cap layers Into the
natural ground behind the armor wall. This would probably Increase the
cost of this alternative significantly (26).

Response

As discussed In Appendices B, E, and F of the DEIS, the geomorphic
processes capable of affecting the SOS design were Investigated and

analyzed In great detail. Rather than analyze a potentially endless
number of alternative channel boundary configurations and geomorphical ly
altered conditions, a number of conservative assumptions were made In

order to estimate a very conservative design scenario.

The reviewer Is referred to Figures B.2.7 and B.2.8 of the DEIS In

reviewing the remainder of the response to this comment.

Initially It was assumed that the steep Mancos bluffs which form the

south bank of the Colorado River could be considered a ''permanent''

feature. Therefore the left overbank geometry of all cross sections was

not altered from the existing geometry. (Cross section locations are

shown on Figure B.2.7.) Upstream and downstream of the site the existing
channel constitutes less than 10 percent of the PMF floodplain and the

normal flow depth Is less than 25 percent of the PMF flow depth; there-

fore, the effects of the existing river bed geometry, and any revisions

to that geometry (such as deposition or aggradation of the channel

bottom) are negligible. The only differences between the actual channel

and the portion of the PMF floodplain that Is outside of the existing

channel that the model would recognize were the Manning's "n" values used

for flow over the culturally affected areas. If the Colorado River were

to meander toward the city of Grand Junction during a major flood event.

It Is reasonable to assume that the roughness of the areas now covered

with Industry, buildings, and streets would be different than for a

natural river bed.

The following was critical In determining the erosion protection require-

ment for the SOS design due to a PMF occurring on the Colorado River:

0 As Illustrated In Figure B.2.7, the peak velocity during any large

flood would occur In the constriction between the reclaimed pile and
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the Mancos outcrop forming the south bank of the river, regardless
of the upstream conditions. The peak velocities estimated In this

constriction were used to determine the depth of scour and thus, the

depth that the erosion protection would need to extend. If the channel

were to change direction and flow either directly toward, or north

of, the site (It has been assumed that the existing south bank Is

permanent), the velocities would be greatly reduced since the channel

capacity would be Increased by a factor of 20 or more. The mean

channel velocity for the constriction was used to determine the size

requirement of the erosion protection material. This velocity was not

only applied to the "river side" of the pile but to the north and

upstream ends as well, although reason would dictate that the veloci-
ties at the north side and upstream end of the pile would be much less

than the design velocity used In the analysis.

Since the effects of channel meander and other geomorphic processes
cannot be accurately quantified or predicted, the analysis used for this
design Is conservative and predicts the worst scenario that can be
predicted, within reason, using the available technology.

If SOS Is chosen as the remedial action, the design will be refined and
detailed calculations will be performed and submitted.

38. Comment

No mention Is made on page B-38 of the treatment and compaction of the
sides of the excavation (26).

Response

The treatment and compaction of the sides of the excavation Is a design
consideration which will be addressed In the Remedial Action Plan, and In
the final design and construction specifications. If preliminary analyses
Indicate a potential for sideslope failure, a more detailed analysis
would be undertaken to supplement appropriate design considerations, such
as a provision for a maximum slope angle.

39. Comment

Mixing of the tailings sands and slimes on the site, to assure a uniform
moisture content, may be difficult where excavating from below the water
level. Since this will be late In the project, dry blending material may
be In short supply and hauling of saturated tailings for blending at
Cheney Reservoir will increase haulage costs (26).

Response

This comment Is correct and thus, merits further consideration during the
final design. The relocated contaminated material will be placed at a
moisture content specified In the construction specifications. It also
should be noted that the cost estimates provided In the DEIS contain
contingencies for construction problems such as those discussed In the
comment.
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40.
Comment

Grubbed brush will prove difficult to uniformly place at five percent
volume, which could lead to excessive settlement. The brush should be

disposed of by means other than site burial (26).

Response

This Issue will be further considered In the final design. However, as

noted In the DEIS, grubbed brush will be disposed In the embankment
unless volumes exceed five percent and analyses Indicate a potential
settlement problem.

41 . Comment

The below-grade hopper should be designed such that no Interference with
ground water will result (26).

Response

If either rail option Is chosen, the below grade hopper will be designed
to the same specifications (environmental requirements and licenses) as

on-site facilities.

42. Comment

Page B-110. Basal layer standard Proctor compaction to 95 percent Is

Inconsistent with page B-57, paragraph 5 (26).

Response

As stated on page B-57, one of the primary design criteria for the basal
layer Is that It must possess an order of magnitude higher permeability
than the cover In order to prevent the "bathtub" effect. The final
design and specifications will specify the compaction or permeability to

be achieved In the basal layer such that the permeability will remain
higher than the cover. These criteria will be a result of laboratory
testing of the material to be used and the results will be applied to the

construction specifications so the contractor can be monitored during
construction.

43.

Comment

Utilizing a computer program, which assumes a circular failure surface,
does not address movement associated with a composite failure surface or

with an Infinite slope, planar failure. Both of these failures could
occur with the failure plane represented by the low-permeability clay
barrier and the high-phi angle tailings sand. A steep angle of failure
as opposed to the flat angle shown In Figures B.6.8 and B.6.9 Is more
likely as the failure surface crosses the armoring (26).
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Response

The analyses performed Indicate the relative stability of slopes

associated with each alternative. A more complete slope stability

analysis will be completed for final design. These later analyses will

Include Infinite slopes through both the clay cover and tailings, as well

as deeper seated failures If deemed necessary to determine the most

critical failure methods for each stage of construction, and for both

static and seismic scenarios.

44. Comment

Sections B.2.6 and B.3.7, Long-Term Stability, state that "severe
rainfall events have the potential to develop rills and gullies on the

steeper (20 percent) sideslopes of the stabilized tailings pile and erode
some or all of the radon cover In small undefinable areas." The basis
for this statement should be provided. If physical model studies have

shown that a 20-percent slope Is critical, the model study report should
be referenced (28).

Response

The referenced statement Is not meant to Infer that 20-percent slopes
are critical but rather Is a statement of judgement, reflecting past
experience gained on the UMTRA Project. Twenty percent slopes are
singled out as having the potential to form rills and gullies only
because they are the steeper of the pile design slopes (20 percent for
sideslopes and three to four percent for topslopes).

45. Comment

Section E. 1.4. 2. 2, Flood potential, states that the Corps of Engineers
(COE) has calculated flood flows for the Grand Junction area. In

Appendix F (page F-15) the DOE provides the peak discharges claculated by
the COE for the 100-year and the 500-year floods, but not the COE's PMF
peak discharge. DOE calculated a PMF discharge of 889,000 cfs for the
Colorado River at the site. Discuss how this compares with the COE's PMF

(28).

Response

The COE did not estimate a PMF for the Colorado River. The flows
discussed In the document were obtained from the COE, 1976.

6.5 COSTS

Several comments focused on the Inadequacy of the cost estimates.
They were concerned with haul distance costs versus costs from traffic
congestion, construction costs, long-term site care costs, and access
costs

.
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1 . Comment

Although logic assumes that Cheney Reservoir would be less expensive due
to a lesser haul distance, this is not completely substantiated in the
DEIS (22).

Response

All other things being equal (e.g., quantities for disposal site covers),
the other items affecting or controlling costs are the off-highway road
improvements and/or construction and maintenance, and the hauling
distance. The cost of hauling can also vary depending on the road
conditions, traffic, weather, and especially the favorable or unfavorable
grades encountered.

The hauling distance to the Two Road site is greater than to the Cheney
Reservoir site by more than 80 percent. Hauling-only costs can be
approximated; costs vary from 15 cents to 25 cents per ton-mile. Using
20 cents per ton-mile yields:

Distance to Two Road 33 miles
Distance to Cheney Reservoir 18

Difference 15 miles

Thus, additional costs to haul due to longer haul distances:
3,083,200 cy @ 1.35 ton/cy = 4,162,320 tons

Increased Cost = 4,162,320 x 15 miles x $0. 20/ton-mi les = $12.486.960

This increased cost could be modified to some extent by the time it takes
to drive through comparatively congested areas, but the increased
distance to the Two Road site cannot be swept away by equating it to

delay in hauling time due to congestion. Observations at different times

during the day indicated that traffic delays and congestion are similar
for both routes, although possibly greater for the route to the Two Road

site.

2. Comment

Specific transport considerations do not appear to be costed (e.g.,

time in transit expense as well as total miles travelled). Because of

congestion of D Rd, 32 Rd., and Highway 50, transport time to Cheney may

be equivalent or greater in cost than to Two Road (22).

Response

As stated in response 1, the hauling costs are affected by traffic,

weather, road conditions, and the like, and are considered in the average

time it takes a haul truck to load, make its way to the disposal site,

discharge its load, and return to its place of origin.
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A truck haul to either site must originate just south of the central part

of the city and make its way to U.S. 50. The time it takes a truck to

navigate through Orchard Mesa on U.S. 50 is small compared to the total

cycle time. Average speed to the Cheney Reservoir site may be somewhat
less than Two Road, but the difference is insignificant in terms of total

cost.

3. Comment

Many of the construction costs associated are not widely variable, see
Table B.5.15 in the DEIS Appendix (22).

Response

Agreed. Where costs are identical or close, it means the items are
identical or similar, recognizing that costs can vary slightly depending
on where the item originates, the final design, and other factors.

Erosion protection and site restoration are slightly different due to
haul distances and manner of performance through choice of equipment.
Scrapers (usually accompanied by lower costs) may be preferable to
loaders and trucks.

Liner, cover, and fencing costs are identical whereas the remaining items
vary substantially, as expected.

4. Comment

Where construction costs do vary in Table B.5.15 there is no explanation.
For example, why are repository site preparation costs and supervisory
services higher for truck/rail alternatives (22)?

Response

Site preparation costs are, as a rule, those costs incurred by the
contractor early in the job, such as mobilization of personnel, plant and
equipment, preparing the areas, and the like. Early payment for these
items of work is necessary to keep the contractor's investment to a
minimum. Hence, site preparation for truck/rail is considerably higher
because at least part of the cost of required roads, railroads, and
plants are included in the up-front cost of work.

Site preparation also includes an amount for all-risk insurance, bond
premiums, and other items whose costs are determined as a percentage of
the total cost, which adds to the higher cost of an overall more
expensive project.

Supervisory costs are a function of the total cost; when the volume of
work (activities requiring monitoring, control, quality assurance,
accounting, and auditing) increases, the supervisory costs also increase.
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5. Comment

The transfer of tailings from rail to truck has been cited as double-
handling with greater attendant costs, but Is not well documented In the
DEIS (22).

Response

The cost to transfer tailings Is Included In the total cost of "Tailings
earthwork and/or relocation" In Table B.5.15 of the DEIS. This part of

this cost Is not Identified because the DEIS, as a rule, does not provide
such detail

.

When tailings are loaded Into trucks for hauling directly to the disposal
site, they remain there until discharged at the site. With a rall/truck
operation, the tailings are loaded and hauled to the train car loader, a

double-handle since they were once loaded Into trucks. After the rail

haul to the unloading spur, the tailings are dumped and reloaded Into

trucks for a final haul to a deposition point. This Is the second
"double-handling.

"

Costs of double-handling result from the need to purchase. Install,
operate, maintain, and finally remove the plant and equipment required to

perform the designated task.

For any rail option, these costs would most likely be Identical In terms
of unit costs.

6. Comment

Rail costs per mile or load are not documented (22).

Response

Recent discussions with a Denver and Rio Grande Railroad representative
produced the following rail freight charges:

Rate to Mack $2.94 per ton

Rate to Whitewater $2.81 per ton.

7 . Comment

Cost Information Is a key element In this DEIS because It plays a

significant role In selection of the repository site. The DEIS has

numerous deficiencies regarding costs:

0 Special traffic considerations were not costed (e.g., transit time
expense)

.

0 Transfer costs (I.e., rail to truck) are not documented.
0 Data on rail costs were not Included.
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0 Costs for decontamination of properties adjacent to haul routes were

not considered.
0 Lack of Information on liability Issues (20).

Response

Transit time costs are not usually treated as an Independent cost

entity. Estimators develop a total truck haul cycle consisting of:

Load time In minutes
Haul time In minutes
Dump time In minutes
Return time In minutes
Stop & wait time In minutes
Total time In minutes

Total time (In ml

hour to find the
truck capacity to

hour by a truck,
can be derived and

nutes) Is then divided Into a

number of trips/hour; this Is

find the total cubic yards of

Total number of trucks required, and total
multiplied by the cost to operate a truck.

50-m1nute or 45-m1nute
then multiplied by the

materials hauled every
truck hours

Transfer costs are as follows:

0

0

0

Cost to Install
Cost to operate
Cost to operate

rail car loading/unloading facility
loading facility
unloading facility

$7,130,000
$2,470,000
$2,500,000

The rail costs are as follows:

Rail haul to Whitewater or Hack

Install rail facilities
Charge loading facilities
Operate loading facilities
Rail haul

Operate unloading facilities
Maintain track

Subtotal

Increased cost to continue rail from
Mack to Two Road disposal site

Rail haul

Construct track
Added frieght cost
Track maintenance
Contingency

Total

($000)

Chenev Reservoir

($000)

Two Road

$ 7300 $ 7300
5600 5600
2500 2500

14,250 13,950
2500 2500
480 480

$32,630 $32,330

$17,000
9770
420

4620
$31 ,810
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Comparative truck haul from
Mack to Two Road disposal site

Upgrade Rt. 6 & 50 $4000
Maintain Rt. 6 & 50 1000
Upgrade/maintain Two Road 1080
Truck haul cost 1 1 , 560
Contingency 3090

Total 20,730

Increase (rail over truck) $11,080
Supervisory and field services
and construction management (additional 3320
incremental cost, not total cost)

Net Increase - Cost for rail haul
all the way to Two Road site vs.

rail to Mack and truck from Mack
to Two Road site $14.400

Costs to decontaminate adjacent properties, either along a haul route or
at a disposal site, are expected to be negligible. Regardless of the
haul method chosen, each load will be sealed by use of covers, seals, and
the like. As an example, at the UMTRA Project site in Salt Lake City, to

date approximately 1.4 million cy of tailings have been transported by

rail 80 miles to a site west of the city and no accidents have occurred.
Only in the event of accident or unusual occurrence would decontamination
of property adjacent to haul routes become necessary.

Regarding liability, the provisions of UMTRCA, Public Law 95-604 vest
liability in the Federal Government.

8. Comment

Several commentors raised a variety of cost issues. Several requested
detailed cost breakdowns (9, 18, 24). Some commentors also requested
cost estimates for road upgrade and maintenance (20, 22, 26).

Response

It should be noted that costs summarized in the EIS were developed from
detailed construction industry parameters based upon conceptual design
assumptions. Since the parameters applied were constant for all options,

the costs quoted reflect valid program level cost comparison of the

options. This is true even though some of the design concepts may change

during final design development. The EIS costs are programmatic level

costs which include add-ons for risk and contingency in addition to

contractor management, overhead, and the like. DOE is hesitant to

publish cost details beyond those provided that could compromise the

competitive bidding process at a future date.
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Costs for upgrading and maintenance of state roads for relocation to the

Two Road site are Included In response 7 above. Maintenance costs for

highways (except for haul roads) are not chargeable to the UMTRA Project.

9

.

Comment

We had hoped to make an unequivocal recommendation on a repository

site vis-a-vis the preferred alternative. This proved difficult given

that cost estimates appear to drive the selection of the preferred

alternative. Previously, when stabilization on site appeared least

expensive, the DOE expressed Interest In this alternative. As the

greater costs of this option became apparent In terms of attempting to

meet EPA standards, repository selection became more of a priority.

So this DEIS Includes the Cheney Reservoir site as the preferred

alternative. DOE and State Health Department personnel have also made

repeated public references which Indicate a bias toward selection of

Cheney Reservoir as a repository due to Its supposed less cost. While

costs are certainly a major factor to be considered, the DEIS does not do

a fair and comprehensive comparison of the costs of the alternatives, and

omits factoring In some of the environmental problems associated with the

Cheney Reservoir alternative (22).

Response

The DOE disagrees. The basis for the costs for each alternative, as

shown by responses In this section as well as In Appendix B, Engineering
Designs, of the DEIS, are clearly shown. Although the DOE recognizes
that there are costs associated with mitigations and Impacts for each
environmental component, the environmental differences between
alternatives are considered of less cost Impact than the comparative
construction/transportation options. Recognizing that placing a dollar
value upon environmental Impact Is subjective at best, the DOE has
considered and determined that environmental differences between
alternatives are not of a cost magnitude that would change the
comparative total costs cited In the document.

10.

Comment

My reason for opposing the Two Road site Is that It Is 50 percent more
expensive to go to the Two Road site than stabilization on site, which
translates to millions of extra tax dollars for people (11).

Response

Agreed.

11.

Comment

Provide Information on ownership, location, and right of way cost for the
access road to the Cheney Reservoir site (20).
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Response

The disposal site, located In Section 11, T3S, R2E, Ute Principal
Meridian, Is administered by the BLM; no costs will be required for
transfer of the land to the DOE.

No costs have been Included for rights-of-way for any alternative.
Although these costs cannot be estimated until the final access Is

selected, a route from U.S. 50 crossing only public land will be

recommended for consideration during final design.

12.

Comment

Costs are both real from a financial standpoint and perceived to result
In Injury to the Image of the community. This Is a factor especially In

the no-action alternative, but also all other alternatives as not all

locations will be cleaned up (26).

Response

Economic gains or losses due to a "perception" of a community's Image
cannot be estimated.

13.

Comment

The long-range costs associated with maintenance of the disposal site to
mitigate the Impacts of plant and animal Intrusion (dessicatlon and
freeze-thaw) could be substantial under the proposed design, and could
represent a significant portion of the total reclamation cost (26).

Response

The DOE disagrees. The cover design recommended, which Is essentially
the same as those being constructed at the Salt Lake City, Utah,

Shiprock, New Mexico, and Lakevlew, Oregon, UMTRA Project sites, will
minimize plant and animal Intrusion for an extremely long period of time.

Regardless, surveillance and maintenance costs would be similar for each
alternative and relatively minor compared to construction costs. Further,
these costs will be borne entirely by the Federal government under a

long-term surveillance and maintenance program.

14.

Comment

Cross sections of the Cheney Reservoir site (eg. F-181, F-182) Indicate
that rather extensive zones of gravely/cobbly and sandy material exist
within the excavation zone. The surficlal layer of alluvial, colluvial,
and eollan deposits ranges from about 23 to 42 feet In depth, and Is

apparently comprised mostly of debris fan/flow deposits. The costs

associated with sorting/reworking of these on-site soils to obtain cover
materials needs to be compared with the costs of developing and utilizing
an alternate borrow site, and cost-vs-performance studies should be

presented to evaluate the cost-effectiveness of various proposed cover
designs (26).
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Response

Additional test pit data collected from the Cheney Reservoir site have

confirmed that sufficient erosion protection material and radon barrier

material Is available from the proposed below-grade excavation on or

adjacent to the site.

Although more detailed cost analysis of sorting/reworking on-site soils

and rock will be performed during the final design, at this time It Is

anticipated that use of on-site materials will be less expensive than

hauling In material from a commercial or remote source.

The cost estimate and environmental Impacts associated with disposal at

the Cheney Reservoir site were developed assuming screening and use of

on-site cover materials.

6.6 TRANSPORTATION ISSUES

Transportation Issues were addressed In detail by a large number
of commentors. Of prime concern were the selected transport routes,

accidents anticipated and associated cleanup, and road maintenance and

repair.

1 . Comment

Transportation routes and associated Impacts are of primary Importance
to the Task Force. The transportation mode and cost appear to be the
driving force In the DOE selection of the preferred alternative. The
DEIS proposes the Cheney Reservoir site by truck transport as the
cheapest alternative; the data presented do not substantiate this
conclusion. The DEIS has numerous deficiencies regarding transportation
Including the fact that no alternatives for truck haul routes were
presented. Examples Include possible closure of the 5th Street bridge
and conflicts with school bus routes (20).

Response

For purposes of this EIS, the DOE examined the routes described In the
DEIS to realistically estimate upperbound Impacts from remedial action.
This Is not to say that the routes considered are the "best" available to
all reviewers or will be used In their entirety during remedial action.
In fact, based upon Input from reviewers of the DEIS, DOE has concluded
that the Impacts of hauling the tailings one way along D and 32 Roads to
the Cheney Reservoir site would be greater than hauling both ways across
the 5th Street Bridge. Under Investigation Is the possibility that the
5th Street Bridge replacement and tailings relocation could be phased so
that the two activities are not concurrent. Studies of these and other
alternatives with a variety of specific mitigations to reduce Impacts
will be performed during the final design.

2. Comment

Accident rate methodology Is unclear (20).
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Response

The number of nonracMologUal accidents are calculated based on the
number of vehicle miles travelled and the current accident rate for the
highway segment In use. For example, If the Injury accident rate were
given as 2.85 accidents per 1 ,000,000 vehicle miles In 1985, and It was
known that 500,000 miles would be travelled In a 12-month period of time,
the projected number of Injury accidents would be 1.43. The number of

miles used In each calculation Is based on the projected number of truck
trips (to haul tailings or borrow materials) and when applicable, worker
commute and miscellaneous trips. Accident rates (Injury and death) are
compiled by the Colorado Department of Highways. Section 5.15 discusses
the anticipated accidents for each alternative.

3.

Comment

No analysis was Included to estimate the Impacts of tailings transport on
tourism and area Image (20).

Response

Because validation of calculable tailings transport Impact upon tourism
and area Image has not been possible at any UMTRA Project site currently
under construction, DOE does not believe there would be any at Grand
Junction. However, In the long term, movement of tailings out of the
metropolitan area would certainly enhance the Image of the Grand Junction
area for future residents, employers, and visitors.

4.

Comment

Several Individual commentors, the City of Grand Junction, and Friends of

the Earth/Sierra Club were concerned with the specific transportation
routes analyzed In the DEIS. Several comments suggested alternative
routes, maintenance and upgrade needs, and more analyses of the specific

segments (2, 9, 18, 22, 24).

Response

As noted In response 1, the routes selected for analysis In the EIS were

for purposes of Impact analysis. The routes are reasonable but with the

Input received to date from the commentors, they could be Improved.

The DOE appreciates the knowledgeable Input and recommendations regarding

truck transportation routes Into and out of the city. This Information

will be used during final design to evaluate alternate truck transport

routes to ensure that the least disruptive route will be selected along

with appropriate traffic controls, turning lanes, and the like.

5.

Comment

Transportation Impacts are probably greater for Cheney Reservoir than

for Two Road. While the cited accident rate Is less for the Cheney

Reservoir site using trucks (see DEIS text, pages 200-201), the

statistics may be misleading, because the accident rate Is heavily based
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on miles travelled. The Two Road alternative would require a greater

number of miles travelled; however, local observation and experience

would indicate that safety and congestion Issues are much higher for the

Cheney Reservoir haul route in considering the entire route Impacts,

specifically the much higher traffic volume and congestion on D Rd, 32

Rd., and turning across traffic twice on U.S. 50. Utilizing the accident

rate for "all roads" or "county roads" to estimate accidents for the Two

Road vicinity is an overestimate, because of the Isolation and virtual

lack of traffic on Two Road (22).

Response

The commentor has a good point. However, it should be noted that
countywide accident rates were used where segment data were unavailable
for both the Cheney Reservoir and Two Road sites. Given that the

vehicle-miles travelled for "remaining roads" relative to "all roads" is

greater for the Two Road site (Table 5.16), the reviewer is correct that

accident rates would tend to be overestimated.

6. Comment

I'm very concerned about transportation through the town of Whitewater.
Currently, we have a two-lane road that goes through the town of

Whitewater, and even though the speed there is reduced to 45 miles an
hour, very few people observe that restriction. There is a major
intersection where school busses and many residents enter the highway.
There is also a store across the street that has exits and entrances in

that same area. So I'm very concerned about if there is an accident,
what happens to the mill tailings? Who is going to clean it up (8)?

Response

DOE and its contractors will respond immediately to clean up any
accidental tailings spill. In any event, exposure to spilled tailings
would not be hazardous to public health over the short duration of
exposure.

It also should be noted that the likelihood of an accident is extremely
low. To date, about 75,000 cy of tailings have been moved by about 5000
trucks at the Salt Lake City site and only one accident has occurred. No
injuries/deaths occurred.

7. Comment

The DEIS does not address the problems of repair or reconstruction of
roadways and utilities damaged by the heavy traffic of large dump trucks
over the period of the project. My concerns are the loaded trucks going
East on D Road (the most logical route) to the Cheney Reservoir site.

The Central Grand Valley Sanitation District has a clay pipe sewer system
crossing under and adjacent to D Road. Traffic could severely damage
those segments of the system. Interruptions in the traffic flow due to
repairs and/or replacements being made to the system would cause problems
for the project. The cost of those repairs and/or replacements must also
be identified with the project (12).
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Response

Although maintenance of city, county, and state highways Is not a project
responsibility, estimates of highway maintenance costs have been provided
by county officials and are Included In the responses of Section 6.5.

8.

Comment

Transporting the tailings material from the Grand Junction site by train
would result In the fewest negative Impacts, particularly with respect to
public safety and condition of city streets (24).

Response

As noted by the commentor and as shown In Table 1.1, transport to the
Cheney Reservoir or the Two Road sites by train would result In four to
five less Injuries than transport by truck although no fatalities are
anticipated In either case. However, other Impacts except cost, are
similar; transport by train would cost $37 million more.

9.

Comment

Many commentors were concerned with road maintenance, and damage from
remedial action. Who will pay (3, 10, 18, 23, 24)?

Response

As noted In response 7, maintenance of city, county, and state highways
Is not a DOE responsibility. However, It should be noted that about
$1 million In fuel tax, ton-mile tax, and registration fees will be

generated to the state from remedial action. These funds will be used

for disbursement for road maintenance and upgrade. Also see response to

Comment 7, Section 6.5.

10.

Comment

The congestion In Whitewater, If the tailings were trucked to Cheney
Reservoir, would Impact the area In an unfavorable way. It's already
difficult to get onto the highway from "The Whitewater General Store" or

the main streets of Whitewater (19).

Response

The DOE agrees that additional traffic and resulting congestion Is

Inevitable; however. It will be minimized to the extent practicable.

1 1

.

Comment

The bridges and roads from Ten Road to Two Road are county-maintained
roads and bridges, which are already In very poor condition with no money
for needed Improvements. I don't feel that they would accommodate any
type of heavy truck traffic; they would just totally deteriorate (11).
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Response

Clearly these roads would require additional maintenance and Improvements.

Also see responses 7 and 9.12.

Comment

If DOE would build a spur off of Mack to Two Road, there would be no

trucks Involved. The train would be loaded In Grand Junction, go to

Mack, and from there to Two Road. The tailings wouldn't be transferred

again whatsoever. There would be no truck traffic (2).

Response

The DOE agrees; however, train transport all the way to the Two Road site

will add $65 million In public cost to the project (over the truck

transport to the Cheney Reservoir site alternative).

13.

Comment

An alternative using rail exclusively to the Two Road site should be

presented and analyzed In detail In the FEIS. Included In this analysis
should be the potential for use of the old Uintah Railway alignment and

the possible future uses for the Sheridan and Frulta coal mine complexes

(2, 9, 10, 20).

Response

As noted In response 7, Section 6.5, an all-rall alternative would
cost an additional $14 million above the $107 million for truck/train
transport. Because of this much higher cost and the other reasonable
alternatives, this alternative Is not reasonable for Inclusion In the
FEIS.

14.

Comment

The old UN Railroad bed crosses quite a bit of property and I don't think
It would be suitable for tailings transport (10).

Response

DOE concurs. The old Uintah Railway bed (where It still exists) Is narrow
and has steep grades. A spur from Mack to the Two Road site would need
to be totally rebuilt.

15.

Comment

If the railroad were used, there would not be the traffic congestion that
would result from truck transportation of the tailings. Since the
railway system runs near the Two Road site, the cost would be far less
than constructing a rail system all the way from Whitewater to Cheney
Reservoir (19)

.
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Response

DOE concurs that rail use would avoid traffic congestion that will result
from truck transport. Preliminary Investigation also Indicates that
extending rail all the way to the Two Road site would cost less than
extending a rail system from Whitewater to the Cheney Reservoir site
(which may be Infeasible due to the grades Involved and the problem In

crossing the Kennah Creek drainage).
16.

Comment

We request the PEIS to Include data on rail system use for Vitro site,
Including traffic accidents and spills (22).

Response

As of July 25, 1986, approximately 1.33 million cy of tailings had been
relocated by rail to a site about 80 miles west of Salt Lake City, Utah.

No accidents have occurred through use of the railroad, whereas one
accident through use of truck transport has occurred (see response to

comment 6.6.6).

17.

Comment

I could find no reference as to size of trucks used for hauling tailings
- five-yard? 10-yard? or what? Do you Intend to have all trucks secured
at night so they will not move about the community with their radioactive
dust? This should be covered In your PEIS as these vehicles will become
radioactive (23).

Response

Tables B.5.1, B.5.3, and 8.5.7 of the DEIS provide the requested truck
capacity Information for the alternate sites. Table B.5.1 has been

modified to Indicate a 10-cy truck with 8-cy pup capacity (see Errata

Sheet, Section 6.25). Trucks will be checked for and cleaned of all

radioactive materials (In a designated decontamination area) before being

allowed to travel on public roads. After cleaning, the trucks will not

be radioactive.

18.

Comment

I could not find any reference as to when the hauling would occur. Do

your plans call for daytime hauling only - 8 a.m. to 5 p.m.? Would there

be any other hours of hauling (23)?

Response

Hauling would occur only during daylight hours.

19.

Comment

Disclose Impact of mill tailing losses during transport to private,

commercial, and public property (20).
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Response

Impacts to properties due to a sudden release of tailings during an

accident will be minimal. As noted in Section 5.1.5, any spills (by

truck or train) would be promptly cleaned up. Also, as noted in Section

5.20.1, all trucks/trains will be covered or otherwise sealed to prevent

the inadvertent release of tailings.

Also see response 6 above.

20.

Comment

One commentor felt that there are potentially greater impacts of increased
traffic over the entire haul route to the Cheney Reservoir site than

there are for the Two Road site, although another felt just the opposite

because of the better transportation network (8, 20).

Response

As shown on Table 5.11, the current average daily traffic volume is

similar for remedial action at the Cheney Reservoir and Two Road sites.

Highway routes are selected with consideration for congestion at ingress

and egress points, haul distances, and other factors. Projected accidents
are based on accident rates compiled for the segment under consideration
when such data are available. The occurrence of accidents is known to

correlate with more than the number of traffic lanes. Factors such as

pavement surface, presence of shoulder, passing lanes, and others
Influence the frequency of accident occurrence.

21

.

Comment

It is not clear how the DOE will monitor the haul trucks to ensure
adequate covering of the loads, vehicle maintenance, and driving
practices. With an estimated 27 trucks per hour per day for the
next three years, problems of this nature will arise and could have
significant negative effects on populations residing near haul routes and
on traffic (2, 9)

.

Response

The remedial action contractor will develop a site-specific Health
Physics Monitoring Plan and health physics procedures that will be
applied prior to construction start. These procedures are designed to
ensure that loads are transported in a manner that will not result in
loss of tailings. Copies of these plans will be made available to the
public upon request. Although vehicle maintenance and driving practices
are the responsibility of the successful subcontractor, DOE and its
contractors will do what is necessary to ensure that the subcontractor
carries necessary insurance and adheres to his "safety" obligations under
the contract.

22.

Comment

Potential accidental spills of tailings are not projected. Also, cleanup
procedures are not described (20, 22).
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Response

As noted 1n response 6 above, the potential for spills from accidents Is

very low.23.

Comment

Include process for local Input and approval of Transportation Route Plan
and Accidental Spill Contingency Plan. These plans are to be developed
before contracts are awarded (20).

Response

The Inclusion of the process by which the Task Force will be Involved and
the extent of that Involvement In the selection of the detailed haul

routes and mitigations and details of a spill control plan Is beyond the

scope of this EIS.

24.

Comment

The more you move It, the more you're looking at possible spills. The
more you traffic It out, the more you're looking at possible accidents

(3).

Response

The DOE agrees, however, the potential for a spill and the Impact to the
public If a spill occurs will be negligible. Estimated accident rates
are Included In Table 5.16.

25.

Comment

The Impacts from transportation are quite large. There will be a great
deal of congestion and disruption of the traffic patterns In the
community, and this will make transportation the single most Important
and sensitive Issue for local residents.

The Importance of this Issue Is further highlighted by the fact that
transportation costs were the pivotal consideration In Identifying the
preferred alternatives. Therefore, under the discussion of alternatives
I expected to find a thorough discussion of possible routes and methods
available to accomplish the program. However, only one sample route was

discussed for each alternative.

After reading the section on Impacts, I am concerned that the economic
analysis of transportation costs used to select the preferred alternative
did not take Into account the real costs of road maintenance and personal
Injury and property damage due to Increased accidents. These costs are
very route specific and because of the lack of discussion of alternative
routes, there Is no Indication that they were considered In the total

cost, which was the deciding criteria.
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with this In mind, I suggest a closer look at alternatives 4 and 6

Involving a combination of train and truck transport (5).

Response

Because they are not project costs to be borne by the DOE, the costs of

road maintenance and personal Injury and property damage due to Increased
accidents are n^ Inc.luded In the comparative costs reflected In Tables
1.1 of the FEIS or B.5.15 of the DEIS. Additional Information received
from county and state highway representatives since publication of the

DEIS on the cost of road maintenance does not support train and truck

transport (Cheney Reservoir $93 million vs. Two Road $107 million) as

having an overall lower total cost than truck only transport (Cheney
Reservoir $56 million vs. Two Road $77 million).

26.

Comment

Page 195, paragraph 4. Significant road damage can be expected on SH 141

heading south after crossing the bridge over the Colorado River. Table
5.13 Indicates a relatively low total weighted rating for this road. In

addition, the Mesa County Planning Commission, the Grand Junction Task
Force, and the Mesa County Engineering Department have concerns with
the proposed use of county roads which have not been adequately addressed
In the DEIS. Included In these concerns are Impacts resulting from
noise, traffic congestion, public safety (e.g., D Road Is a narrow
two-lane road, has no shoulders, and Is a school bus route), and road

upgrading/maintenance costs (26).

Response

Noise, traffic congestion (In the form of Increased road use), and safety
(accidents anticipated) have been estimated and are provided In Sections
5.8, 5.13, and 5.15 based on all available county data. Although not a

project cost per se, road maintenance costs have been estimated; see
response 7 of Section 6.5 and responses 7 and 9 of this section.

27.

Comment

Funds for road maintenance are provided to Mesa County by the State of
Colorado according to the number of miles of open roadway. There Is no
direct application of road use tax or other truck use Income to Mesa
County for damages caused to certain segments of these roadways due to
extraordinary/unusual peak use (26).

Response

This Is correct. However, as noted In response 9 above, the state will
receive about $1 million In fuel tax, ton-mile tax, and registration fees
from remedial action.

28.

Comment

The Department of Highways has planned a bridge replacement project for
the west-bound Fifth Street Bridge during 1988-1989. The total duration
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of this construction project is estimated to be approximately six to
eight months (possibly to one year). The DEIS needs to address this
major temporary traffic congestion problem (26).

Response

As noted in response 1, the DOE is investigating the possibility that the
5th Street Bridge and tailings relocation could be phased rather than
concurrent. The DOE will work closely with the state Department of

Highways on this issue.

29 . Comment

Page B-53, paragraph 5, 4th sentence - recommend rephrasing as "Areas of
concern include the entire route within the Grand Junction city limits,
D Road from 15th Street to S.H. 141 . the two-lane reaches ..." (26).

Response

Agreed. This page of the DEIS should be modified. See the Errata Sheet,
Section 6.25.

30. Comment

The intersection of US 50 and the Cheney Reservoir disposal site road
will require the DOE to submit an access permit for this haul road access
point. As a safety consideration, we will request that this intersection
be fully channelized to include a left-turn lane and an acceleration lane

to meet current design standards. A blank access permit has been
included with this letter for your use when the project nears the
implementation/construction stages. In addition, because of potential
traffic conflicts with the intersection of SH 141 and US 50, signals may
have to be installed or flagmen used at this intersection during hours of

extensive truck haul (26).

Response

The DOE appreciates this comment and will comply with provisions of the

required permit.

31

.

Comment

Accident rates, including fatalities, are significantly lower for

truck/rail transportation. Rail-only accident rates are probably lower

and should be included (22).

Response

Since the cost of an all-rail alternative is so much more costly than

train/truck and, thus, is unreasonable, this alternative has not been

included in this FEIS.
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6.7 BORROW SITES

Three commentors were concerned with the selection of Unaweep Canyon

as a possible borrow site for the SOS alternative.

1 . Comment

The Department of the Interior, the Mesa County Planning Commission, and

a private Individual were concerned with the possible development of a

borrow site in Unaweep Canyon. The Draft EIS Indicates that a borrow
site in Unaweep Canyon would be used for extraction of borrow materials
to supplement on-site rock for capping the tailings pile. There is no

permitted site in the vicinity of this proposed borrow pit for extraction
activities. Further, the location proposed for extraction is in an

area noted for wildlife, unusual vegetation, and scenic value; the

appropriateness of extraction is questionable (9, 25). Further, there
are permitted sources available (15).

Response

The DOE recognizes the sensitive environmental resources present in

Unaweep Canyon. It is also recognized that sources of large diameter
rock other than that Indicated in the DEIS exist in the Grand Junction
area. The source identified in the DEIS was chosen in order to provide a

conservative estimate of environmental impacts associated with the SOS
alternative.

If the SOS alternative were to be selected, a detailed borrow source
Investigation would be conducted to find the most economical source of
rock that meets the erosion protection size and durability requirements,
and would minimize environmental Impacts. Regardless of the borrow
source, the DOE and the construction contractor will meet all required
permit requirements during extraction and restoration.

2. Comment

It is not sufficient to merely refer to "material" as was done in Section
3.2.8. The specific soil, rock, or deposit which will come from a

specific site should be identified. This is Important because the
physical properties necessary for the specified uses, i.e., radon cover,
erosion cover, fill material, and capillary break, are diverse and the
properties are use-specific (25).

Response

Section 3.2.8 describes the types of materials available at each of the
borrow sites. The specific physical properties pertinent to construction
specifications and "the specific soil, rock, or deposit which will
come from the specific site" will be determined during final design and
development of the construction specifications. The borrow sites
presented in the EIS have suitable materials in sufficient quantities and
were chosen in order to provide an estimate of environmental impacts for
the different alternatives.
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6.8 SURFACE WATER

Several comments focused on possible impacts to water quality from
storm events that might erode the stabilized Cheney Reservoir site.
Others were concerned with meander of the Colorado River and its effect
on the SOS alternative.

1

.

Comment

I have an irrigation ditch that runs within a half mile of the Cheney
Reservoir site, and it is seasonal, but it contains a substantial amount
of water that runs as high as 15 to 20 feet per second at certain seasons
of the year. In addition, the pitch of the terrain and the site's
location at the foot of Grand Mesa would act to collect drainage in

severe storms. I witnessed a storm in 1976 that would be considered a

one in 100-year flood; the conduit under the highway was spurting water
from the lower side full pipe and this came from the area that's being
proposed for the mill tailings site (1, 18).

Response

A detailed analysis of the topography and hydrologic conditions at the
Cheney Reservoir site was performed in support of the EIS. This work is

presented in Appendices B, E, F, and G of the DEIS and is summarized in

the FEIS.

In summary, the proposed pile at the Cheney Reservoir site would be

covered with a rock layer designed to withstand the runoff from the

largest storm meteorologically possible in the region (see Section
B.6.1.2 of the DEIS). This does not imply that large storms with severe
runoff conditions do not occur in the Cheney Reservoir site area.
However, the proposed pile design would be able to withstand the
erosional effects of these, and larger, storms.

2.

Comment

The DEIS indicates that there are intermittent streams and an irrigation
system near the Cheney Reservoir site. This raises questions for long-

term water quality and possible effects on grazing animals which were not

given suitable weight in the evaluation process (4, 20).

Response

As noted in response 1, the Cheney Reservoir site has been designed to

withstand the erosional forces of the largest rainfall and flood event

possible. Since the cover system will not erode, tailings will not be

exposed and surface waters will not be affected. Grazing could continue
unaffected

.

3

.

Comment

Our observation of local factors confirms the DEIS analysis that a

repository at Cheney Reservoir would have significantly more impacts than

a repository at Two Road due to larger drainage area, plus more

intermittent streams and irrigation ditches near the site (22).
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Response

The size of the drainage area and the presence of the ephemera! channels
near the site were fundamental in determining the pile design, location,

and erosion protection features.

Regardless of the site chosen, pile cover design will eliminate impacts

to irrigation ditches or any surface-water bodies as a result of the

larger drainage area or the presence of the intermittent streams.

4. Comment

Two Road has less rainfall compared to Cheney Reservoir and thus erosion
problems are less (9).

Response

The erosional processes active at either site are not only dependent on

rainfall but also on the topography and the characteristics of the

surface and near-surface materials. Because of these factors, the

conceptual designs for both sites meet ERA standards concerning
surface-water runoff and erosion protection.

5. Comment

Alternative 2 (stabilization on site) is unacceptable because it is

located within the 100-year floodplain (20).

Response

The SOS alternative has been designed to withstand the Probable Maximum
Flood and thus would be unaffected by the 100-year flood. However, if

this alternative were ultimately chosen, all applicable permits would be

obtained for constructing in the 100-year floodplain.

6.

Comment

The EIS should include a discussion concerning the source and location of

water needed for project purposes at the Cheney Reservoir site and other
sites. If surface waters are to be used, this may adversely impact
wildlife resources and mitigation may be required. If a deep well is

drilled to obtain water for equipment decontamination, compaction, and
dust control, the EIS should estimate the quantity of water needed for
these uses, evaluate impacts of the withdrawal on the aquifer and on
surrounding wells, and describe the manner of deep-well construction.
Disposition of wash water from the construction vehicles should also be
addressed (25).

Response

Providing water for construction purposes will be the obligation of the
construction contractor. The contractor will be required to file and
comply with all applicable permits.
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For purposes of this EIS, a conservative estimate of construction water
requirements (see Sections 5.5.1 and 5.14) was determined In order to

compare the different disposal alternatives. There would be no
detrimental environmental Impacts resulting from the disposal of the
tailings regardless of the alternatives, as all contaminated water
(resulting from dewatering or vehicle wash) would be either treated or
evaporated and possibly used for moisture control of contaminated areas.
Uncontaminated water would be used for dust control on clean areas.

Should a surface-water source be selected, efforts will be made to

minimize effects to downstream users (Including wildlife). If a deep
well Is to be constructed. Its manner of construction, effects on the

aquifer, and the like will be determined during the permitting process.

7.

Comment

This Section 3.2.6 should discuss the source of water needed for
stabilization of the tailings pile, dust control, and the truck wash
station for remedial action at the Two Road site. This site may have a

better source of water than at the Cheney Reservoir site since the

Government Highllne Canal waste water enters West Salt Creek near the Two
Road Site. This water may be available during the Irrigation season for

use at this site (25)

.

Response

See response 6 above.

8.

Comment

Page 79, paragraph 3, 3rd sentence - recommend rephrasing as per sentences

#1, 2, and 3, page El-17, Section E. 1.4. 2.1. The current phraseology Is

misleading (26).

Response

The text sentence accurately summarizes the more detailed Section
E.l .4.2.1

.

9.

Comment

Page 80, paragraph 1, Schumm and Harvey's (1983) conclusion was that "the

Colorado River Is likely to change the position of Its dominant channel

through time and therefore lateral shift of the river Is expectable at

the site. The Island-braided pattern of the river In the vicinity of

each site would tend to confirm this." It may be appropriate to Include

this Information here (26).

Response

The potential for meander toward the site Is summarized In Section

4.6.1. A detailed geomorphic description Is contained In Appendix E,

Soils, Geologic, and Seismic Information, of the DEIS.
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10.
Comment

Page 157, paragraph 1, remedial action at vicinity properties could

affect surface waters (26).

Response

Agreed. Text Section 5.5.1 has been revised.
11.

Comment

Interpretation of radionuclide concentrations In sediment samples

requires Identification In terms of wet weight or dry weight (page 98).

If the former, moisture content data also should be provided (27).

Response

Sediment samples are analyzed for radionuclides after the samples have

dried.

12.

Comment

Meaningful Interpretation of radium-226 results for the Colorado River

require Identification of these data as "total" or "dissolved"

concentrations (27).

Response

The Ra-226 results reported for Colorado River water are total

concentrations

.

13.

Comment

Page 69. paragraph 1 . It would be more correct to say "The channel
morphology of the Colorado River adjacent to the site Is Island-braided.
Recorded Information Indicates that the river has been stable at this

location for about the past 100 years. Upstream and downstream . . .
."

(26).

Response

Agreed. Text Section 4.5.1 has been revised.

14.

Comment

Section F. 1.2.1, Grand Junction Tailings Site, (PMF hydrologic analysis),
page F-21 : The modified Puls methods was used to route flows through
primary channel reaches. This routing method which uses storage-outflow
relationships Is generally used for reservoir routings where It gives
quite satisfactory results. For open channel routing, however. It
usually gives poor approximations. Additional Information Is needed to
describe how the modified Puls methods was used to route flood flow along
the Colorado River and to show that the computed flood level elevations
are conservative (28).
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Response

The modified Puls method does give different results for open channel
routing than for reservoir routings, due to the reduced channel capacity.
However, the effects of storage are negligible and do not dampen the
estimated peak discharge. The modified Puls method was used In order to

Incorporate a routing time delay Into the model. The design discharge,
and therefore the computed flood level elevations, was developed using
conservative assumptions; however. If the SOS option Is chosen as the
preferred alternative additional hydrologic analysis will be performed.
This analysis will Include a comparison of the current PMF discharge to a

discharge estimated by using an estimated velocity to determine route
times

.

6.9 GROUND WATER

1

.

Comment

In our review of the DEIS we noted that the permeability and potential
failure of the compacted layer, with possible contamination of the ground
water at the Cheney Reservoir site, are not fully considered (22).

Response

A slope stability analysis was performed and was discussed In Section
B.6.3.2 of the DEIS. This analysis concluded that the safety factors
against embankment failure were greater than the minimum required, and

therefore, the stabilized site would not fall and cause the concerns
mentioned. A more detailed stability analysis, specifically Involving
the radon cover material, has been Included In the draft remedial action
plan (DOE, 1986a); Its conclusions were the same as those of the DEIS.

2

.

Comment

Quite a few of the residents In the Kannah Creek area are using well water
at this time, and If the present contract with Grand Junction to furnish
domestic water Is not renewed, there may be more wells drilled In the

future. I do not feel that there Is any assurance that this site would
not contaminate the underground water supply In this entire area (18).

Response

Wells that exist In the Kannah Creek area are completed beneath the
Mancos Shale. The unsaturated Mancos Shale, which Is several hundred
feet thick beneath the Cheney Reservoir site, acts as an effective
barrier to downward movement of any leachate generated from the proposed

disposal site (see Section F.4.3.1 of this FEIS).

3

.

Comment

I oppose the tailings dump site at Cheney Reservoir. There Is a lot of

underground water In the Kannah Creek area. The water level Is very high
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1n some places. There 1s also more rainfall 1n this area than 1n the Two

Road area. To put a tailings dump where contamination could get Into the

drinking water for this area and other areas of the Grand Valley is

outrageous. If the Dominguez Reservoir goes Into construction on the

Gunnison River near Whitewater, It could contaminate the entire reservoir

(19).

Response

The perched, poor quality ground water above the Mancos Shale Is not

connected with the potable aquifers beneath the shale. The rate of

contaminant seepage would not reach these aquifers and lateral seepage
may not even reach Indian Creek (I.e., no or negligible Impacts to the
Dominguez Reservoir). More field tests and analyses Including well

drilling, water sampling, and water-level measurements will be conducted
to define the potential seepage conditions. This additional testing and
analysis may result In refinements to the design to ensure adequate water
resource protection but will not disqualify the site or cause any major
design changes.

4. Comment

The water table at the Cheney Reservoir site Is of a significant nature.
There Is a higher water table In our area than there Is at the Two Road
site (1).

Response

The water table at the Cheney Reservoir site represents minor perched
saturation on top of the Mancos Shale. This water has very limited use
due to Its small quantity and poor quality.

The commentor Is correct; the water table Is deeper at the Two Road site.

Also see responses 2 and 3 above.

5. Comment

Our observation of local factors confirms the DEIS analysis that a

repository at Cheney Reservoir would have significantly more Impacts than
a repository at Two Road due to the presence of a shallow aquifer on the
Cheney Reservoir site (20, 22).

Response

The shallow, perched saturated zone at the Cheney Reservoir site Is not
considered an aquifer due to Its limited quantity and poor quality of
water.

Also see responses 2 and 3 above.
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6 . Comment

Should the FEIS retain Cheney Reservoir as the preferred alternative, we
request that more analysis be Included on protection of water resources,
e.g., repository liner and thicker cover (22).

Response

More analyses are planned following collection of additional field data.
Analyses will be conducted to refine the present design to enhance
protection of water resources. The results of the analyses will be
reported In the final design.

7

.

Comment

How will leaching be prevented (4)?

Response

A low-permeability, sloping cover will limit Infiltration of rainfall and
snowmelt which In turn will limit leachate production.

8.

Comment

Are there any guarantees that the present site can be totally decontami-
nated, or that contamination hasn't already seeped Into the ground
underneath the present site to a degree that It can't be totally
decontaminated? If not, why contaminate even more land and expose even
more people (19)?

Response

There are no guarantees that the Grand Junction mill site can be

"totally" decontaminated; however, the DOE can guarantee that. If the
tailings are relocated, the ERA standards for cleanup of open lands will

be met. The decision to relocate the tailings will be based on

environmental factors, health risks, costs and other factors. The Record
of Decision will state these reasons for this decision.

9.

Comment

The Water Resources column of Table 1.1 doesn't address the effect on

ground water at vicinity properties In alternative #1. There are

thousands of tons of tailings around storm sewers, water lines, and other

utilities (26).

Response

Agreed. Table 1.1 and Section 4.1 have been modified appropriately.

10.

Comment

Two main components of ground-water flow within the alluvium are

described: [near the river, the flow Is] "generally parallel to and

In the same direction as flow In the river . . . Away from the river to
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the north, flow 1s more generally toward the river." Water level

contour maps In the area of the processing site (Figures F.3.11 thru

F.3.13) Indicate that the prevailing ground-water flow direction beneath

the site Is very sensitive to seasonal and yearly variations In runoff

rates In the Colorado River. The Iso-concentration contour map of

uranium In alluvial ground water, Figure 4.11, suggests that there may be

Intermittent components of ground water direction from the river toward

the site (e.g., during periods of high runoff). Potential changes In

flow rates and directions of contaminated ground-water migration caused

by such episodes of periodic recharge from the river need to be assessed.

What Impacts, If any, would these changes have on the future geometry,

location, and duration of the existing plume and on possible future water

use (26)?

Response

The data base has been augmented with an additional set of water level

measurements from July, 1986. The variability of flow ratio and

directions has been assessed based on this data set and from previous

measurements. These additional data and analyses will be reported In the

final design. Also, solute transport modeling has been added to Section

F.3.2.4 of this FEIS.

11. Comment

Aquifer recharge to the river at the mill site Is discounted because of

dilution potential. However, It Is enough of a surficlal aquifer problem
In the area that Its contribution to river loading was sufficient to

assign a damage value for downstream (F-154). This subject merits

further discussion at this point (26).

Response

The effects of dewatering during excavation and the costs and benefits of
additional efforts toward aquifer restoration will be addressed In detail
In the final design following additional data collection. Also,
discussion has been added to Sections F.3.2 and F.3.8 of this FEIS to

Indicate the very conservative nature of the aquifer restoration costs
and prediction of contribution to the river. The DOE believes that the
discussions of these Issues Is sufficient for purposes of the EIS.

12. Comment

The predictions of possible maximum concentrations of uranium In the
shallow ground water for the stabilization on site alternative - 8.8 to

52 pC1/l, to 39 to 235 pC1/l after 100 years - suggest that uranium and
other plume contaminants could persist In the local ground water for
several hundreds of years. Excavation activities at the processing site
could also result In (an) additional pulse(s) of contamination being
Introduced Into the ground-water environment. What Is the time table for
natural cleanup of this ground-water system? The future behavior of the
current suite of contaminants should be modeled In more detail (26).
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Response

The requested solute transport modeling has been added to Section F.3.2.4
of this FEIS.13.

Comment

Page 158, paragraph 5, 2nd sentence - What dlrectlon(s) Is(are)
considered downgradlent (26)?

Response

Section 5.5.2 has been revised to clarify "downgradlent."

14.

Comment

The mixing cell model does not take Into account geochemical retardation
effects and does not specifically Include d1 spersi vlty . Incorporation of

these assumptions could greatly Increase the time required for natural
cleanup (26).

Response

The solute transport modeling added to Section F.3.2.4 of this FEIS
specifically Includes the effects of dispersivlty and retardation. These
analyses Indicate ammonium and other cations, such as Iron and manganese,
may persist In the ground water for a long time for natural cleanup or

for enhanced ground-water cleanup. Natural cleanup for anions, such as

chloride and fluoride, would require less time than the cations.

15.

Comment

It Is stated that current levels of contaminants In the Mancos Shale
will persist Into the future. It Is noted on pages 83 and F-49, however,
that the Mancos Shale Is locally absent approximately 0.5 mile west of

the pile. What effect will this hydrologic connection between the

alluvial aquifer and the Dakota Sandstone have on the possible eventual
contamination of the Dakota aquifer and consequent future spreading of

contaminants Into the ground-water system (26)?

Response

Solute transport calibrations and simulations were conducted for
ammonium, uranium, arsenic, and chloride. A discussion of the procedures
and results Is Included In F.3.2.4 of this FEIS. These analyses Indicate
that the concentration of uranium at the Dakota Sandstone subcrop will

peak In approximately 75 years at 140 pC1/l, ammonium will peak In

approximately 175 years at a concentration of 106 mg/1, chloride Is

presently at a peak concentration of approximately 850 mg/1, and measured
and predicted arsenic concentrations do not exceed water quality

standards

.
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16.
Comment

The DEIS does not characterize the attenuative capacity of the silts and

clayey sediments at the Cheney Reservoir site. The sorptive properties

of materials to be used In the construction of the low-permeability layer

(liner) and of the surrounding soils at the Cheney Reservoir site should

be quantified ( 26)

.

Response

The primary geochemical attenuation of leachate from acid-leached tailings
Is neutralization. The expected neutralization potential of these silt

and clay sediments, based on the carbonate content, has been added to

Section F.4.1.3 of this FEIS.

17.

Comment

Page B-10, paragraph 2, 5th sentence - A minimum vertical separation
distance between the calculated expected highest ground-water level and

the base of the stabilized pile should be defined through consultation
with the NRC and the state. Ground-water mounding could occur beneath
the stabilized on-site pile. Changes In the river morphology could also
lead to Increased levels of recharge to the site from the Colorado River
within the 1000-year design life (26).

Response

The DOE believes that the analyses In the EIS are sufficient as Is;

however, additional analyses to address these Issues would be conducted
as part of the final design If the SOS alternative were selected.

18.

Comment

The cost-effectiveness of a scaled-down restoration effort (e.g., con-
centrated In the area of the former ml 1 l/ta1 1 Ings pile site) utilizing
the proposed waste-water treatment unit (e.g., approximately 300 gpm [?])
should be further Investigated, and the Implications discussed with the
state of Colorado (26).

Response

During excavation, dewatering of saturated materials will be needed.
Water released from the site would be required to meet applicable state
and Federal water quality standards. To meet standards, a treatment
plant may be necessary. Additional calculations to determine likely
volumes, discharge rates, concentrations of dewatered ground water and
Its effects on aquifer clean-up, and the costs and benefits of additional
efforts toward aquifer restoration beyond those of the DEIS will be
addressed In the final design.

19.

Comment

Contaminated ground water at the Grand Junction site could have potential
Impacts for agricultural water resources (26).
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Response

Calculations of dilution potential for contaminated ground water entering
the Colorado River have shown little or no effect on concentrations of
dissolved constituents In the river. Also, the background quality of
water In the alluvium and In the Mancos/Dakota aquifers Is generally
unsuitable for agricultural purposes In the area of the tailings site as
a result of both natural dissolutions of solids and Input of contaminants
from other sources In the vicinity of the site.

20.

Comment

Estimates of Infiltration rates at the Cheney Reservoir site and the
processing site show a wide range of values. The assumptions used to
calculate Infiltration rates appear to govern these rates. The state
would like to work closely with the DOE to better define estimates of
Infiltration, to develop more realistic projections of future contaminant
flux rates, and discuss potential cover and designs to mitigate any
adverse conditions and/or Impacts to ground water (26).

Response

Agreed. Refinement of design features to address these Issues will occur
during preparation and review of the final design.

21

.

Comment

In order to minimize further contamination of the local ground-water
system during the extensive excavation activities, the DOE should consider
performing Interim aquifer restoration (e.g., pumping and treatment) of

contaminated ground waters In the shallow alluvial aquifer beneath the
processing site. Use of the proposed water treatment unit could be

optimized, and partial removal of some or most of the higher concentra-
tions of plume contaminants In the sub-pile ground water would also be

accomplished. The economic and technical feasibility of such an effort

would also be enhanced by the use of whatever system of ground-water/
surface-water Intrusion control Is selected (e.g., sheet-pile system or

clay-filled (slurry trench)). Cost/performance effectiveness estimates

should be evaluated for this clean-up effort (26).

Response

This comment has merit and the requested Information and analyses will be

Included In the final design.

22.

Comment

The use of Bureau of Reclamation wells 711 and 712 appear to be good

choices for defining background alluvium water. However, wells 588 and

744 may not represent "true" background conditions. Well 588 Is directly

downgradlent from the site, and well 744 Is approximately 750 feet

lateral to the site. The presence of vanadium In the February '83

chemistry of well 588 appears to confirm that the future use of these

wells for defining background may lead to difficulties In Interpreting

the collected data (26).
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Response

Although wells 744 and 588 may represent background, 1t 1s agreed that

the locations of wells 711 and 712 are more clearly background.

Therefore, Section F.3.1.6 has been revised to Include only wells 711 and

712 as background.

23. Comment

Well 743 may not adequately define the background water quality for the

Mancos ground water. This Is due to the likely presence of cement

contamination observed In the reported analytical results for this well.

In addition, this well, according to the water table contour map on page

F-57, Is not hydraulically upgradlent from the site, but rather Is

lateral to It (26).

Response

Well 743 has been sampled three times; pH measurements of 10.2 and 11.4

were reported In the DEIS and on July 24, 1986, pH was 8.5. These

readings may or may not Indicate grout contamination. Due to the high

concentration of ammonium, the pH of the ground water may be In the

alkaline range. Based on Figure F.3.12, well 743 Is not beneath or

downgradlent of the contaminant source, rather It Is crossgradient with
respect to the direction of flow In the alluvium. Therefore, Its position
Is acceptable as a background well. The statement, regarding the

hydraulic position of well 743, In Section F.3.1.6 has been modified.

24. Comment

The method for selecting a background well to represent ground water from
the Dakota Sandstone appears to be well founded, but well 725, along with
several other wells In the monitoring program, may have been completed
Improperly. Except for a few extremely rare geological settings, pore
water from sandstone does not have a pH of 12.6, as Is reported for this
well on page F-109 of the DEIS. According to Langmuir, 1986 (personal
communication), extremely elevated values of pH In a monitoring well are
almost always an obvious sign of cement contamination within the well
(Don Langmuir, Professor, Department of Geochemistry, Colorado School of

Mines, Golden, Colorado). Wells 729, 731, 735, 741, and 743 also exhibit
this diagnostic sign of Improper completion. Thus, the statement made
on page 84 of the DEIS with regard to Mancos Shale water having a pH
value outside the range established for EPA drinking water standards
should be modified. Since wells suffering from this problem were used to
define background conditions for the processing site, we believe that
"background" has not been adequately characterized to date (26).

Response

The following table shows the values of pH for the suspected grout-
contaminated wells during three sample sets, the first two reported In

the DEIS and the third collected In July, 1986:
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March/Apri

1

June July
1985 1985 1986

Well ID pH

725 12.6 11.9 9.1

729 11.5 9.2 9.1

731 12.6 12.5 11.8
735 11.8 10.8 9.4
741 9.2 8.7 8.2
743 10.2 11.4 8.5

The pH values Indicate that all wells may have had some grout in or

around the well during the first sampling program and possibly during the
second program. The most recent measurements Indicate pHs In a range
acceptable for alkaline water with the exception of the reading for well
731. The statement regarding the pH of water In the Mancos Shale has

been removed from Section 4.6.2 of the EIS. The most recent sample from
well 725 Is a reliable representation of background.

25. Comment

It Is most likely that the high value of ammonium and uranium reported In

well 710 can be Interpreted as evidence of contamination from the Grand

Junction site. We do not agree with the statement that these facts

provide uncertain evidence for contamination. We feel that the presence
of these Ions can be used as evidence for contamination (26).

Response

An Iso-concentration contour map of the site plotted with data from
alluvial wells shows a definite ammonium plume beneath the site; it

appears from the contour map that the ammonium plume affects the quality
of water In well 710. The discussion about ammonium In Section F.3.1.6
of this PEIS has been revised.

26 . Comment

From an examination of the measured concentrations of molybdenum In the
monitoring wells located downgradlent to the site, there appears to be

evidence of a molybdenum plume leaching from the site. The DEIS concludes
that this Is not the case, but Inspection of the data lead to the con-
clusion that a plume exists. The elevated concentrations of molybdenum at

the processing site, and In seven wells located downgradlent to the site.

Indicate that a molybdenum plume exists (26).

Response

An Iso-concentration contour map of the site plotted with analytical data
from alluvial wells shows what Is probably a small plume beneath the

southwest corner of the site; there does not appear to be definitive
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evidence of that plume affecting wells downgradlent of the site.

Furthermore, wells upgradlent of the site (739, 737, 746) have higher

concentrations of molybdenum than do wells downgradlent of the site. The

discussion concerning molybdenum In Section F.3.1.6 of the DEIS Is

accurate.

27. Comment

Considering the substantial amounts of selenium that are found In the

processing site wells and the potential high mobility of this element. It

appears reasonable to assume that the tailings might be leaching out a

plume of selenium to the downgradlent alluvial system. Presence of

elevated levels of selenium In three downgradlent wells appears to be

evidence for the existence of such a selenium plume. The levels In wells
725 and 729 may be a reflection of the apparent naturally elevated
background conditions, but well 735 provides cause for further monitoring
(26).

Response

An Iso-concentration contour map of the site plotted using analytical
data from alluvial wells shows what Is probably a small selenium plume
beneath the southwest corner of the site; If a plume exists In the
alluvium then It Is confined to a very small area beneath the site In the
direct vicinity of well 584. There Is no evidence of a selenium plume In

the alluvium moving downgradlent of the site. An Iso-concentration
contour map of the site plotted using analytical data from Mancos/Dakota
wells shows a spotty. Inconsistent distribution of selenium beneath and
west of the site. It Is highly unlikely that the elevated concentration
of selenium observed In well 735 Is a result of contaminant migration
from the tailings site where bedrock wells located between well 735 and
the tailings site have selenium concentrations close to or less than
the lower detection limit (wells 724 and 740). Based on the spotty
distribution of selenium In the vicinity of the site, sources other than
the tailings are suspected. Any furthe*' monitoring of well 735 should be
done In conjunction with the delineation of sources of contamination In

the direct vicinity of that well.

28. Comment

There appear to be many Inconsistencies In the relationship between
conductance and total solids for the majority of analyses reported In
Table F.3.7 of the DEIS. The conductance multiplied by a factor less than
one (often about 0.59) will yield an approximate value for TDS. According
to Hem, 1985, p. 164, "the d1 ssol ved-sol Ids value In milligrams per liter
should generally be from 0.55 to 0.75 times the specific conductance In

micromhos per centimeter for waters of ordinary composition. . ." (USGS
WSP 2254). Table F.3.7 shows many samples with a TDS greater than the
conductance, not less. In addition, the TDS values as computed by
summation are not In complete agreement with the values reported In Table
F.3.7 (26).
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Response

For the 33 wells for which there are measured specific conductance and
total dissolved solids In Table F.3.7 of the DEIS, the calculated mean

TDS
conductance multiplication factor equal to 0.95 and the

median Is 0.76. Conductance multiplication factors which are higher than
the range 0.55 to 0.75, times the specific conductance In micromhos per
centimeter ". . .for waters of ordinary composition ... ," are common
for highly saline waters and waters high In sulfate concentration.
According to Standard Methods for the Examination of Water and Wastewater .

1981, p. 31, ".
. . for highly saline water [the specific conductance

factor] may be much higher than 0.7." In addition. Hem (1985, p. 99)
states nearly the full range to be expected Is 0.54 to 0.96; higher
values are generally associated with waters high In sulfate concentration.

29. Comment

Because of the apparent problems with the analytical quality stated In

comment 28 above, a preliminary examination of the cation-anion balance
of several samples was performed. "Lack of charge balance Is a

meaningful clue to the errors In analyses and a large error probably
makes a solution unsuitable for reaction simulation" (Parkhurst et al.,

USGS Wat .Res . Inves .-80-96, p. 21). Four analytical results were computed
for balance, and two were found to have serious problems. In view of

this, we recommend that cationic-anionic balances reported for laboratory
analyses be Included In the DEIS as an assessment of the quality of the

analytical results. Analytical results used In the ground-water
evaluation should be within a cation/anion balance of less than five

percent (26).

Response

All analyses of samples collected In 1985 and later and analyzed by one

of our contract laboratories are required to have a cation/anion balance

of absolute value less than five percent. The errors In results from

earlier samples probably are due to ammonium not being analyzed. Several

of the samples analyzed In 1985 also show errors with absolute values

greater than five percent. The balance for all samples Is reported In

Sections F.3.1.6 and F.4.1.6 of this FEIS.

30. Comment

The text of this section reports the March value of uranium In well 739

to be 60 pC1/l. Yet on page F-122, the table of chemical analyses reports

a March value of 8324 pC1/l for U-234 In this well. This contradiction

should be corrected (26).

Response

Both reported values for U-234, well 739, March 22, 1985, are In error.

The value should be 34 pC1/l; Table F.3.10 has been revised accordingly.
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31

.

Comment

The available data on background levels for uranium Indicate that the

maximum background value for uranium at this location should lie between

23 and 33 pCi/1. The two wells to the north and northwest, with reported

values of 58 and 60 pC1/l, are clearly above this range of maximum back-

ground levels. These wells reflect contamination and should be described
In the DEIS. In a similar fashion. It appears clear that well 710, with

a value of 52 pC1/l, also reflects contamination from the tailings (26).

Response

As stated In the DEIS, Section F.3.1.1, background concentrations of

uranium In shallow ground water reach at least 40 pC1/l, as seen In

background well 712. Cross-gradient wells 737 and 739 may or may not be
contaminated by the uranium plume; however, as is also correctly stated,
the variability of background concentration and the lack of correlative
Indicators of contamination In wells 737 and 738 preclude stating
definitely that these wells are contaminated as a result of the tailings
site. Similarly, well 710 may be contaminated as a result of the tailings
site. It Is possible that because well 710 Is pumped at certain times
during the year, recharge to the well may be Induced; this would explain
why the well, which Is generally upgradlent from the tailings site. Is

affected by a uranium plume which originates at the site. Also, high
concentrations of ammonium (45.0 and 24.9 mg/1) Indicate that water
sampled at well 710 may be affected by contamination from the site.

32.

Comment

The area of elevated zinc contamination should be delineated on a base
map of the site (26).

Response

Only seven wells report zinc concentrations In March, 1985, which are
higher than the estimated background concentrations of 0.1 mg/1; four of
these wells (584,745, 729, and 735) have been described In Section
F.3.1.6 of the DEIS. Two of the remaining three wells having zinc
concentrations greater than 0.1 mg/1 are nested with well 584; these
wells are 582 (0,20 mg/1) and 583 (0.60 mg/1). The seventh well reporting
a March, 1985, zinc concentration greater than 0.1 mg/1 Is well 738
(0.20 mg/1). Section F.3.1.6 of this FEIS has been revised to Include
the previously unmentioned three wells with zinc concentrations greater
than 0.1 mg/1. Because of the relatively low number of wells showing
zinc concentrations greater than background, an explanation of the wells
Is more appropriate than a map.

33.

Comment

Footnote "a" of Table F.3.9 states that the data In this column came from
Table F.3.4. Is not Table F.3.5 (p. F-61) the source of this Information?
Also, Is Table F.3.6 the source for footnote "c". Instead of lable F.3.5
(26)?
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Re sponse

Correct. Footnote "a" should reference Table F.3.6 not F.3.4, and
footnote "c" should reference F.3.6 not F.3.5. Table F.3.9 (now Table
F.3.3.4) of this FEIS has been revised accordingly.34.

Comment

Substantiation is lacking for the statement that a sporadic distribution
of other contaminants is clear evidence that one or more of the listed
attenuative processes is in operation. Sporadic distribution of contami-
nants could also be a consequence of the design of the monitoring well
network, or the natural variability that occurs in contaminant dispersion
patterns (26).

Response

It is true that the observed sporadic distribution of selected con-
stituents may be the result of the natural variability that occurs in

contaminant dispersion patterns. Aside from the possibility that five
of the monitoring wells may be grout contaminated, the monitoring wells
and the monitoring well network were designed to detect ground-water
contamination, flow, and other features. Section F.3.2.2 of this FEIS
has been revised to recognize these other factors.

35.

Comment

We agree with the statement that uranium and ammonia have a definable
plume. However, we believe that clearly definable plumes of other
constituents are present at the Grand Junction site. The DEIS conclusion
that other contaminants will be rapidly flushed should be based on model
analyses. The use or lack of use of ground water cannot, and should not,

be considered when predicting natural cleanup rates of a contaminated
water-bearing unit. The assumption that the use of the ground water and
its cleanup rate are related is invalid (26).

Response

In addition to ammonium, arsenic, and uranium, plumes exist for chloride,
iron, manganese, molybdenum, nickel, and vanadium. These plumes are
discussed in Section F.3.2.4 (solute transport modeling) of this FEIS.

Also, natural cleanup is discussed in this section. The use or lack of

use of ground water is not considered in these predictions.

36

.

Comment

While there are no data on uranium concentrations within the pore water,
page 53 of the study by Markos and Bush shows a well adjacent to the

tailings with a uranium concentration of 14 mg/1, or 9333 pCi/1 (well 10).

Page 54 of the same report shows a sample taken with a uranium level of

3.4 ppm, which is approximately 2266 pCi/1. Considering these known
levels, a concentration of greater than 600 pCi/1 should be used as the

highest level of observable uranium (26).
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Response

The uranium levels of 14 and 3.4 reported in the Markos and Bush, 1983a,

study are not valid when compared to the 600 pC1/l concentration. The

Markos and Bush numbers are also found In the 1983b report of the data.

The numbers are reported In units of microgram of element per gram of

solid which cannot be converted to the ground-water concentration units

of mg/1 or pC1/l by any known conversion factors because the analyses
were conducted on extracts (elutriatlons) of solid samples and not on

water samples.

Also, well 10 was drilled with a drill rod driven Into the soil with a

sledge hammer which may have Introduced contamination from the surface
Into the borehole. Therefore the level of 600 pC1/l as the highest level

of observable uranium Is valid.

37. Commen t

In Section F.3.3.2, "Method 2" assumptions do not appear to be

conservative (26). Several comments and responses follow.

a. Comment

With regard to the first assumption, significant characteristics of the
proposed cover design may modify this statement. There Is evidence to

suggest that rock covers lacking vegetation will Increase Infiltration.
It has been shown that "rock covers generally increase Infiltration and
decrease evaporation" (Mayer et al., 1981, PNL-4132, UMT-0207) (Kirkham
et al., CSU Symposium, 1982) (26).

Response

Estimate of Infiltration rates, cover design refinements, and other
factors will occur during preparation and review of the final design.

Also see response 20 above.

b. Comment

Page F-157, assumption number two (Infiltration under a snowpack) Is not
supported. Please provide the documentation for this assumption (26).

Respon se

This assumption has not been supported with empirical field or laboratory
tests or with realistic, theoretical modeling. For the Intent of this
EIS, this assumption, although undocumented. Is realistic. Additional,
supported analyses will be prepared for the final design.

c

.

Comment

When the tailings are unsaturated, the gradient will always be essen-
tially vertical. Further, the conditions described In this assumption
would be Ideal for setting up lateral aM vertical gradients (26).
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Respons e

Agreed. See response 20 above,

d. Comment

The last assumption on page F-157 appears to be Invalid. If snows are
light and do not remain on the ground long, then they are melting
rapidly. Although evaporation of the snowpack by wind action will
certainly account for part of the snowpack removal, It will not be the
only control acting to remove the snow. The latent heat of fusion for
one gram of Ice (the heat required to melt one gram of Ice Into water) Is

80 calories, while the latent heat of vaporization (the heat required to

evaporate one gram of Ice) Is 590 calories. The void spaces or "pockets"
In the rock cover will shield the snow and resultant melt water from the
evaporative actions of wind and sun. Because of these facts, most of the
snow will begin to Infiltrate as It melts, long before It begins to

evaporate. Thus, Infiltration of melting snow will most definitely
occur, and will probably represent a significant portion of the total

amount of water that Infiltrates Into the Impoundment (26).

Response

The comment Is clearly valid and will be evaluated during final design.

See response 20 above.

e. Comment

The final two assumptions on page F-157 are also unsubstantiated. If

precipitation events equal to or greater than 0.1 Inch take place over an

average time of 5.5 hours, then the Infiltration capacity of the soil Is

less likely to be exceeded, and Horton Overland Flow (sheet flow) may not

occur at all. The net effect of this will be to Increase Infiltration,

not decrease It.

Since the predicted Infiltration rate through the cover Is based on these
assumptions, the values In Table F.3.12 appear to be erroneous (26).

Response

See response to Comment 20.

38. Comment

The section on the saturated zone hydraulics Indicates that water levels

were obtained In March and May of 1985. This does not appear to be a

broad enough timespan to adequately characterize the ground-water regime

at the Cheney Reservoir site. On page F-192, Figure F.4.7 shows that there

Is an Irrigation ditch (Whiting's Ditch) that runs nearly perpendicular

to the site, at a location approximately 0.5 mile upgradlent. The normal

period of flow through this ditch Is during the summer months. Because

this ditch Is unllned, a significant amount of water will probably be

leaking from the bottom during periods of flow. This might cause a rise
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in the water table beneath the Cheney Reservoir site beginning at some

time later to the irrigation season. The existing data base of water

level measurements may not reflect its occurrence. Since the ditch is

about 0.5 mile away, this component may not produce significant head

differences. However, to rule out this possibility, it is recommended

that additional water level measurements be obtained at the Cheney

Reservoir site at the end of the irrigation season (26).

Response

An additional set of water level measurements was taken in July, 1986.

These measurements are considered in the revisions to Section F.4.1.5 of

this FEIS. Also, an additional set of measurements is scheduled for

September or October, 1986. These measurements will be considered in the

final design documents.

On July 25, 1986, streamflow measurements were made at two general loca-
tions along Whiting's Ditch. One location was upstream of the site; the

other location was approximately one-third of the way downstream. This
second location was where additional diversions would not allow further
downstream measurements. The analyses and results of these measurements
are reported in Section F.4.1.5 of this FEIS. These results Indicated
that limited seepage may be occurring, however, this is inconclusive due
to the large range of discharge rates measured at the downstream location.

39. Comment

The average linear velocity of the ground water could be understated. The
values of hydraulic conductivity used for the calculations represented in

the DEIS could be too low. When the highest measured in-situ permeability
of 2 X 10”^ cm/sec is used to determine average linear velocity, the
range becomes 22-172 feet per year (26).

Response

The value mentioned is not representative of natural materials but
represents an engineered cover. The values used for the calculation were
determined by slug tests within the zone of saturation. Therefore, the
range presented in the DEIS is appropriate.

40. Comment

The infiltration calculations on page F-193 (DEIS) do not appear to
represent a worst-case scenario. The maximum flux rate from page F-190
would be about 5.2 ft. per year, based on the highest measured in-situ
permeability of 2 x lO-^cm/sec, as shown on Table F.4.4. This in turn
yields a Q of 1.37 x 10^ ft^/year. When the area is measured from the
top of the Cheney Reservoir site up to Whiting's Ditch, as illustrated on
Figure F.4.7 (p. F-192), the value for this parameter becomes 5.8 x 10^
ft2 (2200 ft X 2640 ft). The quotient of this new flux rate divided by
the adjusted area then becomes 2.3 x 10^ ft/yr, or an infiltration rate
of 0.28 inch per year. This represents a difference of two orders of
magnitude from the value stated on this page of the DEIS (26).
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Response

See response 20 above.

41

.

Comment

It may not be valid to conclude that discharge occurs far from the site
or Is negllble due to evapotransportatlon . Because there Is a potential
for contaminant migration after permanent closure of any Impoundment, the
local hydrological regime should be further defined to the extent of

knowing where and how discharge occurs. This Information might prove
useful In the design of the post-closure monitoring plan (26).

Response

An additional well Installation program Is planned with one to five wells
to determine the extent of saturation and flow hydraulics In the shallow
perched system between the Cheney Reservoir site and Indian Creek. This

program should be completed during the fall of 1986. The results of the
study will be used to refine the present design for water resource
protection. Results and analyses will be presented In the final design.

42.

Comment

It seems probable that the high total organic carbon (Cheney Reservoir
site) Is a residual effect of the drilling fluid. The gradient of 0.25
does not support a stagnant water table scenario (26).

Response

Ground-water flux Is a function of both hydraulic gradient and hydraulic
conductivity. Calculated flow rates at wells 508 and 701 are 0.13 ft/yr
and 0.26 ft/yr, respectively. The high total organic carbon (TOC) observed
In these two wells probably Is a residual effect of the drilling fluid.
However, because the TOC persisted after purging the wells, the Idea that

a very small ground-water flux may, at least In part, contribute to the
persistently high TOC Is conceivable. The second paragraph of Section
F.4.1.6 of this FEIS has been revised to clarify this Issue.

43.

Comment

The second and fourth analyses listed on Table F.4.6 appear to have
typographical errors In the reported values for pH (26).

Response

Correct. The Incorrect values for pH shown on Table F.4.6 of the DEIS
(70.2 and 60.2 standard units) (now Table 4.7 of this FEIS) have been

changed to their correct values of 7.2 and 6.2 standard units,
respectively.
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44.
Comment

The particular method for determining Infiltration rates appears to be

oversimplified (Section F.3.3.2). This application of the equation for

wetting front advance has modeled precipitation by using 41 equally sized,

low-magnitude precipitation events occurring over a one-year period. The

natural variability that occurs between different rainfall events Is not

represented In these calculations. Larger precipitation events will

Influence Infiltration, and have not been considered In the model (26).

Response

See Comment 20 above.

45.

Comment

Since the 10 pC1/l value for natural uranium Is not an ERA Interim
Standard, It should not be Included In the parameter list. If shown on

Table 4.3, present as a footnote. Appropriate state standards for

uranium also should be presented In such a footnote (27).

Response

Uranium has been deleted from Table 4.3.

46.

Comment

Section E.2.1.2, Stratigraphy, page E-13; Section E.3.1.5, Saturated Zone
Hydraulics, page F-52; and Section F.3.1.3, Stratigraphy, page F-45. The
description of the stratigraphy of the Mancos Shale Is very limited con-

sidering that the Mancos Is the strata underlying the alluvium at the
Grand Junction, the Cheney Reservoir, and the Two Road sites. The Mancos
Is the hydrostratigraphic unit of most concern and should therefore be

more fully characterized In the text. It Is necessary to characterize
such strata In the vicinity of the sites to more fully understand such
phenomena as the artesian zones (28).

Response

The Mancos Shale underlies the entire Grand Valley and forms the Book
Cliffs and the base of Grand Mesa. This formation lies conformably on
the Dakota Sandstone and consists of a thick sequence of gray, fissile
shale with several thin (less than two to three feet) sandstone beds. A

given sandstone bed can have considerable variation In porosity and
permeability, as well as In thickness. The sands at the base of the
Mancos Shale are transitional with the Dakota and could be Interpreted to
be either formation. Sands within the Mancos Shale In the vicinity of
the Grand Junction site should not be considered as aquifers since they
tend to be thin and discontinuous. In addition, the vertical permeability
of the Mancos Shale Is low and Its thickness Is so great that vertical
migration of fluids Into overlying and underlying units Is very unlikely.

This Information should be added to Section E.2.1.2 of the DEIS (see the
Errata Sheet, Section 6.25). In addition. Section F.3.1.5 of this FEIS
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has been modified to Include an analysis of structural control of
ground-water levels.

47. Comment

Presently, there Is an active Irrigation operation upgradlent of the
proposed Cheney Reservoir site. Further Information Is needed to
properly address the Impact of Irrigation recharge upon the local
ground-water regime at the proposed Cheney Reservoir site (28).

Response

The stream flow along Whiting's Ditch was measured In July, 1986,
upstream of the site and about one-third of the way downstream of the
site. Measurements further downstream could not be made because a second
diversion divided the stream Into small flow rates that could not be
measured. The purpose of these measurements was to determine the rate of

seepage Into the shallow ground water toward the site. Additional
measurements will be made reported In the final design.

Table F.4.6 of Section F.4.1.5 has been added to report this Information.

6.10 AIR QUALITY

Commentors focused on two Issues: modeling results and a request for
detailed mitigation measures.

1 . Comment

The Friends of the Earth and Sierra Club consider the temporary air-
quality Impacts to be one of the most negative environmental Impacts
associated with the proposed removal of the tailings. The projected air
emissions are totally unacceptable even for a conservative, worst-case
analysis. Since the Grand Valley currently violates Federal air quality
standards for particulates and constitutes a nonattainment area, as noted

In the DEIS, any additional major particulate source Is a significant
problem. In addition, the effects of air emissions on the nonattainment
area and on the Category 1 designation (similar to PSD Class 1) for the

Colorado National Monument have not been fully addressed (22).

Response

The long-term site-related air emissions would be reduced from existing
levels due to planned reclamation activities on the site. The short-term

effects of the project on the Grand Valley nonattainment area, although

of concern, would be quite localized as the Impacts of project-generated

fugitive dust decrease rapidly with distance. Impacts near the tailings

site decrease to about 60 percent of the maximum values (Table 5.6) at a

distance of one kilometer. Thus, Impacts at the Colorado National

Monument would be Insignificant due to Its distance from the mill site.

2. Comment

Impacts from air-quality deterioration on local residents are not fully

addressed (22).

- 291 -



Response

As noted in response 1 above, impacts associated with fugitive dust are

fairly localized due to a rapid decrease in concentration with distance.

However, under the conservative assumptions utilized in this analysis,

residents in the immediate vicinity of the tailings site would be

subjected to particulate concentrations in excess of Federal and State
ambient air quality standards. The Colorado Air Pollution Control

District (APCD) will not issue an Emissions Permit if a (modeled)
violation is predicted (see response 4 of Section 6.20). Therefore,
additional refinements to the analysis to make it more realistic will be

incorporated into the Emission Permit Application that will be prepared
by the DOE prior to remedial action. If concentrations in excess of

ambient air quality standards are still predicted, then additional
control measures would be required by APCD to reduce standards violations.

3.

Comment

Borrow pit-related emissions are dismissed as unimportant and therefore
excluded. Historically, gravel mine operations in the area have been
important sources of particulate emissions. Any borrow area, with
associated traffic, being utilized as proposed at the 32 & C 1/2 area or
Fruita area, could increase the anticipated air-quality Impacts (22).

Response

Total borrow site emissions for the SOS alternative are approximately 10
percent of the emissions estimated to occur at the Grand Junction site.
Accordingly, associated impacts at each borrow site would be considerably
lower than at the Grand Junction site and clearly within all applicable
air quality standards.

4.

Comment

We request installation of air quality monitoring stations where needed,
e.g., at the repository, since current stations are few and far between
( 22 ).

Response

Monitoring of radioactive particulates may occur on the sites during
remedial action in support of the health and safety program. No other
air quality parameters require measurement (unless so directed by APCD as
part of a permit).

5.

Comment

Air emissions for an all-rail alternative should be modelled (22).

Response

Since an all-rail option is not being examined as a project alternative,
no such emissions will be modelled. Also see response 7 of Section 6.5.
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6 . Comment

The FEIS should include a discussion of a full range of air pollution
control measures, including but not limited to: covered transfer stations
with filtration systems; shutdown of operations during inversion period;
and utilization of "low-as-reasonably-achievable" technology (10, 20, 22).

Response

The identification of additional specific control measures beyond those
described in Section 5.20.1 will depend on emissions and modeling
analyses performed in support of the Air Pollutant Emissions Permit
application. The Colorado APCD will issue this permit.

7 . Comment

The FEIS should quantify air emissions reduction based on longer timeframe
for construction phase, e.g., four years vis-a-vis three years (22).

Response

As noted by the commentor, all information used in the air quality impact
analysis was based on an equipment utilization schedule assuming a three-
year timeframe. Although a detailed equipment utilization schedule for a

four-year construction schedule has not been developed, it is estimated
that total emissions associated with a longer schedule would be comparable
to the current estimates. However, peak emissions would decrease as a

result of lower equipment activity levels. The four-year schedule and
its effects on air emissions will be given a more detailed analysis prior
to final permitting efforts if such a schedule is chosen.

8. Comment

The Grand Valley is a nonattainment area for suspended particulates. The
impacts of this project on other activities in the community, because of

air quality standard violations, have not been considered. Further, the

potential effects on residents near the mill site, haul routes or near
repository sites have not been fully discussed.

Serious deficiencies exist within the DEIS concerning air quality impact
assumptions. Calculated impacts from any of the transport alternatives
seem irrational and far exceed any comparable estimates. Specifically,
particulate emissions from the transport alternatives are between 4.5 and

6.5 times the total area source estimates modelled for the Grand Valley
(PEDCO, 1978). The possibility of 1266 tons of uncontrolled mill tailings

emitted from the Grand Junction site is incomprehensible and must be

invalid. In addition, air pollution control measures, practices, and

equipment have been superficially treated and must be addressed in

adequate depth before serious consideration can be given to modelled
predictions or emission estimates (20).
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Response

Potential impacts to the nonattainment area and to residents near project

facilities are discussed in response 1.

The emission estimates presented in the EIS are based on emission factors
developed by the EPA and the Colorado APCD. Due to the lack of precise
information concerning a number of factors (especially site-specific
meteorology), a highly conservative analysis was performed. Modeled
emissions were based on peak-month equipment activities. Emissions and

associated impacts occurring during other months would be less. The

emission level of 1266 tons of uncontrolled particulates is very

consistent with EPA's composite emission factor of 1.2 tons per acre per

month.

As noted in other reponses in this section, as part of the permitting
process the APCD may require additional modeling to refine these
estimates

.

9. Comment

Should the FEIS retain Cheney Reservoir as the preferred alternative, we
request that more analysis be Included on greater efforts to mitigate
air-quality impacts to residents at Kannah Creek, Whitewater, and
neighborhoods along the hauling route (22).

Response

Prior to project implementation and as discussed above, DOE will be

required to obtain an emissions permit from the APCD. Additional air

quality dispersion modeling may be performed for the permit application.
Any predicted (modeled) violations would have to be mitigated under APCD
rules. Detailed air pollution control measures beyond those of Section
5.20.1 would be specified at that time.

10. Comment

Alternative 3 would move the tailings east on D Road to 30 Road, thence
south to U.S. 50 and onto the Cheney Reservoir site. This will mean 209
truck trips daily on this route (D Road). At no place did I run across
any statement that the trucks hauling tailings would be covered with a

physical barrier to prevent particulates from blowing out along the
proposed transportation route. Something of this nature needs to be
spelled out in the FEIS (23).

Response

Section 5.20.1 specifies that all haul trucks and/or train cars would be
covered to prevent dispersion of tailings during relocation.
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11.
Comment

Total enclosure of all loading and unloading operations (with negative
air pressure practiced along with HEPA filtration) should be addressed
( 20 ).

Response

At the present time, no effective means have been Identified to enclose
truck loading operations. Frequent water applications are still viewed
as the most feasible means of controlling dust emissions. The mitigation
section (5.20.1) provides for the use of a covered loading and unloading
structure for the rail cars for the train and truck transportation
options. It should be noted that the final design of all control measures
will not be specified until the final permitting phase.

1 2 . Comment

Pages 147-148, Table 5.6. The time values on this table are not defined.
Specify day, week, month, etc. (25).

Response

These values represent the total tons of uncontrolled air pollutants
emitted over the life of the project associated with each alternative.
Table 5.5 has been revised.

13. Comment

The data presented In Table 5.5 generate a number of questions requiring
clarification.

0 Do the estimated emissions for the various alternatives Include both
contaminated and uncontaminated materials? If total, what Is the
estimated percentage of contaminated material In each case?

0 Without reading the text (page 146 - last paragraph) one might
interpret these data to be losses of contaminated material during
transport Instead of road dust dispersed by trucks. Perhaps a

footnote should be added to emphasize this point.

0 Data should be Included to show the estimated losses of contaminated
materials during transport. Similarly, the specific control measures
(water spraying material after loading, covering In trucks or trains,

etc.) Implemented to minimize such losses should be discussed In

detail In the text.

Overall, experience and data gained from the relocation of the Vitro

tailings pile in Salt Lake City might be useful to Increasing the

accuracy and validity of the estimates presented In Table 5.5 (27).
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Response

The emission estimates presented in the air quality analysis represent

total suspended particulates (both contaminated and uncontaminated).
While contaminated materials would account for a large portion of these
particulate emissions, a breakdown of contaminated vs. uncontaminated
material would not be meaningful with respect to air quality standards
since ambient air quality standards for particulates do not incorporate
radiological effects. The standards were designed to account solely for

adverse health effects associated with non- radiological particulates. A

complete discussion of potential health effects associated with
radiological impacts is presented in Section 5.1.

Further, the text in question states, "the dispersal of road dust by

trucks." However, Table 5.6 has been footnoted to emphasize this

distinction.

The specific loss of contaminated material associated with transport
would be quite small due to planned control measures (see response 11).
The specific control measures incorporated into the final design will be

identified during permitting activities.

6.11 HEALTH EFFECTS AND RADIAIION

Most commentors focused on health effects issues such as individual
effects and methods of calculation. Other commentors were concerned
with contamination from remedial action activities.

1 . Commen t

We probably have a high rate of cancer in Mesa County, but us old timers
have been here forever and we don't die of cancer because of these
uranium tailings (2)

.

Response

No response required.

2 . Commen t

Locating the mill tailings at the Cheney Reservoir site could pose
health hazards for those living along Kannah Creek (18).

Response

The short- and long-term (i.e., 1000 years) excess health effects from
disposal at the Cheney Reservoir site are shown in Table 1.1 and are
discussed in Sections 5.1.4 and 1.5.3 (DEIS). The estimated health
effects are 10 times greater for disposal at the Grand Junction site
than for disposal at the Two Road site or Cheney Reservoir site.
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3. Comment

The number oF public health and remedial action worker health effects
has been grossly overestimated In Alternative 1 (6).

Respon se

The DOE agrees that the number of health effects probably have been
overestimated. This Is because conservative assumptions concerning
health risks have been made due to the uncertainty In the parameters
used to estimate these risks.

4 . Comment

Alternative 6 - Two Road site by train and truck would be safest for
all, though more costly to accomplish. When people's lives are at
stake, cost should be considered acceptable rather than an excuse to
pick the cheapest method. Your death projections mean nothing, because
the government always denies Its action harmed anyone or caused deaths
to the public (23).

Response

The DOE uses health effects analytical techniques acceptable to the
scientific community. Estimated excess health effects for disposal at

Grand Junction would be greatest; estimated excess health effects for

disposal at the Cheney Reservoir and Two Road sites would be lowest and

similar.

5 . Comment

Stabilization at the Grand Junction site Is best because for the

relocation options the distance to transport tailings poses a health
threat to more people, crops, and livestock along the way, and possible
accidents or spills (11).

Response

Although It Is true that the radiological hazards are greater, although

Insignificant, for relocation, there would be about ten times as many

excess cancer fatalities If the tailings were stabilized at the Grand

Junction site Instead of at the Cheney Reservoir or Two Road sites.

The potential for accidents and spills Is small as Indicated In Section

1.4.5. Also see responses 7 of Section 6.5 and 6 of Section 6.6.

6. Comment

On Page 140 It says - "persons along transportation route may be exposed

to gamma radiation from passing vehicles hauling tailings." Besides

this, we could expect to Inhale windblown particulates from passing

trucks (there are 8.3 mph winds In the valley according to DOE data and

the U.S. Weather Service). Those of us who grow crops along the route

may Ingest It that way too (23)?
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Response

As noted in Section 1.4.2 of the DEIS "The health impacts caused by

particulate releases are shown to be small when compared to . . . radon

daughter inhalation" (based upon construction activity at the mill or

disposal site). Since trucks will be covered during transport and

particulate release will be far less than at the mill or disposal site,

estimated health effects to an individual along the haul routes during

remedial action will be negligible.

7. Comment

Your health statistics projections on cancer to the body varies from
0.058 to 0.512 for Alternative 3 for persons along the transportation
route. How do you know? Are you familiar with each individual that

lives along this route to know their individual risk? Despite many

years of gained knowledge on radioactivity, the government still does

not know or makes guesses (23).

Response

No attempt is made in the EIS to assign Individual cancer risks because,
as the commentor notes, risks cannot be assigned to an individual.
Rather, given a population, sufficient data are available to estimate a

collective dose and then compute the risk to the entire population, all

other factors considered equal.

The DOE agrees with the commentor that there are many uncertainties in

the prediction of health effects. Accordingly, conservative assumptions
are used in predictions to overestimate impacts.

8. Comment

Impacts from air quality deterioration on local residents are not fully
addressed. Projected deaths and other impacts are based on the general
population, and do not consider the number of residents affected, or the
degree to which they would be affected, depending on their proximity to

the mill site, proposed haul routes, and the repository site (22).

Response

Projected deaths and other impacts do in fact, consider the number of

residents affected. The degree to which an individual is affected is

impossible to estimate. Given a large population, however, the excess
number of cancer deaths can be estimated. For example, the larger
number of health effects associated with the SOS alternate is a direct
reflection of the larger population density in the vicinity of the Grand
Junction site. The MILDOS code, used to estimate the health effects,
provides an estimation of dose equivalents received at increasing
distances from a site where radioactive material is released. It was
not felt that this level of detail was appropriate for the EIS. All

MILDOS output information is available at the UMTRA Project Office in

Albuquerque, New Mexico, and is available on request.
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9. Comment

In order to do an adequate treatment of one of the most Important
environmental impacts of the project, the PEIS must include analyses for
the effects of additional radon and particulates on local residents near
the mill site, along the haul routes, and the repository site ( 22 ).

Response

These analyses in sufficient detail, particularly given the magnitude of
the estimated effect, have been performed and are reported in detail in
Appendix I, Radiation Health Effects, of the DEIS.

1 0 . Comment

Alternative #4 - train and trucking to the Cheney Reservoir site (if
chosen) would cost more but endanger far less of the population even
though it will cost more (23).

Response

Agreed. See Table 1.1 for a comparison of health effects among
alternatives

.

1 1 . Comment

Exposures would i ncrease under the no action alternative due to the
continual spread of contamination (26).

Response

The DOE agrees, as noted in Sections 1.4 and 3.4.1.

12. Comment

Table 1.1 and Section 5.1.6 don't consider or include remedial action
worker health from private tailings removals at vicinity properties, as

well as continued exposure for workers during future removals. These
removals will continue well into the future and health effects should be

estimated (26).

Response

The DOE agrees that these health effects will occur and continue as

noted by the commentor. Since these effects would be the same for any

action alternative (although much lower than vicinity property effects
estimated in the DEIS because of the low number of private clean-ups and

residual properties following remedial action), the reader could utilize
the procedures and information in Appendix I, Radiation Health Effects,
to estimate such effects. Such estimates, however, are not necessary
because of lack of variation among the action alternatives for the FEIS.
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13.

Comment

The continued exposure due to the spread of contamination (no action) Is

not addressed In the Public Health column of Table 1.1 (26).

Response

It Is Impossible to quantify the amount of contamination spread by

future misuse of the tailings; therefore, potential health Impacts

cannot be quantified. Suffice to say that given continued misuse
(unlikely), and spread by erosion (minimized by limited cover), health

effects, given all other factors constant, would Increase slightly over

those estimated by Alternative 1 - no action.

1 4 . Comment

How was the estimate of 1010 cancer deaths In 1000 years from the

radiation released at vicinity properties (under the no-action alter-
native) derived? Were Increased levels of exposure due to the continual
spread of contamination taken Into account in this projection? Private
tailings removals would also continue at vicinity properties, which
would result In additional exposures to workers (26).

Response

The estimate of 1010 cancer deaths was made by assuming that 12,748
persons were exposed to a gamma exposure rate of 28.3 yR/hr for 8760
hours per year and that 4152 persons were exposed to 0.013 working level

for 6570 hours per year. These estimates do not Include the exposure
due to continual spread of contamination or private tailings removals.
These Impacts are Impossible to estimate because unauthorized use of

tailings leading to the spread of contamination and the numbers of

workers or the time Involved In private tailings removals are Impossible
to estimate.

Also see response to comments 12 and 13.

15. Comment

Page 140, paragraph 7. The dose equivalent commitment from radon
daughter exposures Is nol. consistent with Appendix T, p. 1-50 (26).

Response

The dose equivalent reported (Section 5.1.4) Is a typographical error
and has been revised to 15.8 rem/yr.

16. Comment

Consistent with Section 1.4, estimates of excess population dose
equivalent commitments should be presented for four-year or longer
construction periods (see Tables 5.1 and 5.2) (26).
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Response

The DOE disagrees. The health Impacts presented In Tables 5.1 and 5.2
reflect the Impacts from the time remedial action begins until the
tailings have been covered. These time periods are 2.3 years for
alternative 2 and 2.7 years for alternatives 3-6.

1 7 . Comment

Unless a subcontractor can be forced to place special shielding on
mobile equipment, a one-inch Iron equivalent shielding will probably not
be provided by the vehicle. The gamma radiation estimates should be
re-examined on the basis of real equipment (26).

Response

Considering that the Grand Junction tailings are covered, albeit
Ineffectively, the estimate of 1450 yR/hr Is conservatively high, and
the vehicles will provide additional shielding. Thus, the estimate of

145 yR/hr provides a reasonable basis for estimated effects for
comparison among remedial action alternatives.

18. Comment

Page 1-32, paragraph 5, 2nd sentence - "dose equivalent to the lung of
31 mrem/yr." (26).

Response

Agreed. This sentence should state 31 mrem/yr rather than 31 rem/yr.
See the Errata Sheet, Section 6.25.

19.

Comment

Page 1-50, paragraph 5, 1st sentence - "The radon concentration may be
estimated to be. . ." (26).

Response

Agreed. This sentence should state "The radon concentration. .
."

rather than the radon daughter exposure. See the Errata Sheet, Section

6.25.

20.

Comment

The value estimates for the dose equivalent commitment from radon
daughter exposures for the "maximally exposed resident" - 9.1 mrem/yr -

appears to be too low an estimate. For a resident living full-time at

this location, shouldn't the weighted radon daughter conversion factor

of 4.38 X 10"^ rem/yr (pC1/l) have been used for Indoor conditions?

The radon concentration value of 4.68 pC1/l appears to be too low an

estimate, e.g., when compared to data presented In Section I. 3. 2.1.

Documented Indoor RDC data (on file at the Grand Junction Office of the

Colorado Department of Health) for structures nearest the pile should
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also be Investigated. Reasonably conservative estimates suggest that

the 9.1 rem/yr value quoted could be a factor of approximately two or

three too low ( 26)

.

Response

The radon concentration of 4.68 pC1/l Is calculated to represent long-

term average conditions. The measured concentration of 6.7 pC1/1 was

taken over a 24-hour period, and probably would not represent long-term
average conditions.

The dose conversion factor of 2.21 rem/hr (pC1/l) Is Incorrect; the dose

conversion factor for the general population of 3.86 x lO-'^ rem/hr
should have been used.

In the DEIS, the factor of 4.38 x lO"'^ rem/hr should be replaced with
3.86 X 10-4 rem/hr per (pC1/l) (pages 1-7, 1-32, 1-38, 1-41 ) In all

calculations; on page 1-50, Section 1.5.6, 2.21 x 10-4 rem/hr should
also be replaced with the new factor; on page 1-32, 2.75 x 104 person-
rem should be replaced with 2.42 x 104; and on pages 1-38, 1-41, and
1-47, 1.44 X 104 person-rem should be replaced with 1.27 x 104

person-rem. (See the Errata Sheet, Section 6.25.) In the PEIS, Section
5.1.4 (Table 5.1) has been revised accordingly.

21 . Comment

General comment - It Is difficult to pull together the excess
cancer/death risks from the report (26).

Response

Table 1.1 summarizes the excess health effects.

22. Comment

Page 1-50, paragraph 6. Regarding the maximumally exposed resident. It

Is assumed that no such scenario would be allowed - i.e., would not be

permitted by the authorities to take place (26)!

Response

Agreed. This worst-case analysis was conducted only for comparative
purposes

.

23.

Comment

In Section 4.8, Radiation, It Is stated that "for purposes of this EIS,
the terms roentgen and rem may be considered equivalent." To avoid
confusion by the general reader, this statement may be clarified by
stating that the rem and roentgen are equivalent for gamma rays only

( 22 ).
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Response

Agreed. Section 4.8 has been revised.24.

Comment

In Section 4.8, the DOE makes some genera! statements regarding radiation
sources which people are normally exposed to and the resultant dose
equivalents. Although these general statements are well known, It may
be appropriate to reference their source (28).

Response

Agreed. Section 4.8 has been revised.

25.

Comment

In Section 4.8.1, It may be Instructive to compare the radioactive
air particulate concentrations with unrestricti ve area MPC standards.
For example, Th-230 concentration Is greater than 100 times the
unrestricti ve area MPC.

Response

The DOE disagrees. The airborne particulate concentrations mentioned
were only based on short-term (3.2-hour) measurements. MPC limits are
to be used as a yearly average, and thus It would be somewhat misleading
to compare short-term results with MPC limits. Also, the applicable
limits would be based on the solubility of the particulates which Is not
available at this time (ORNL, 1980).

26.

Comment

Section 1.2.1, Health Effects of Exposure to Radon Daughters, page 1-7,
last paragraph, first sentence: The units rem/hr (pC1/l) should be
rem/hr/(pC1/l) (28).

Response

The units as expressed are Identical to those suggested. We have chosen
this form since It results In less confusion.

27.

Comment

Section 1.3.1, Existing Characteristics at the Grand Junction site

(Physical characteristics), last paragraph: A tailings emanation
coefficient of 0.20 was used In Appendix I. This value was obtained
from a 1979 draft NRC publication. Chapter 3 of the NRC's, "Standard

Review Plan for UMTRCA Title I Mill Tailings Remedial Action Plans, U.S.

Nuclear Regulatory Commission, Division of Waste Management, October,

1985," states that a reasonably conservative emanation coefficient of

0.35 Is considered acceptable by the NRC staff. Therefore, until such

time as measured values are available, a conservative value of 0.35 Is

recommended for use In the EIS (28).
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Response

Actual measured values for the emanating fraction became available
subsequent to publishing the draft EIS. The mean value based on 35

measurements distributed evenly throughout the pile was 0.41 with a

standard error of 0.01. This new value will be used 1n all radon

barrier cover design calculations.

We agree that calculations based on a 0.2 emanating fraction are not

conservative. Fortunately, the radon source term was derived using the

very conservative radon flux to Ra-226 concentration ratio of 1 pCI/m^s
Rn-222 for each pCI/g Ra-226 In the tailings.. Only In the calculations
related to additional radon release due to movement of tailings Is the

emanating fraction used. This Is a very Insignificant fraction of the

total radon released (see page 1-19). Since the error from this

Improperly chosen parameter Is small, we cannot justify the significant
effort necessary to correct the health effects estimate.

28 . Comment

Section 1.3.1, Existing Characteristics at the Grand Junction Site
(Radon In air), page I-ll: Explain why a windspeed of two m/s was used

as Input to the Gaussian sector average dispersion model when the DEIS
on page D-3 states the average wind speed to be 8.7 mph (3.9 m/s) (28).

Response

The Gaussian sector model 1s an average dispersion model. The addition
of velocity vectors In the sector of Interest, considering their
frequency, was made and the radon concentrations derived accordingly.
This was done for estimating the health effects within one kilometer of

the pile. Section 1.5.1 provides further discussion.

29. Comment

Section 1.5.4, Health Effects In Perspective, page 1-62: This section
Incorrectly states the estimates of the collective dose equivalents are
presented In Table 1.5.4. The correct reference 1s Table 5.4 In Volume
I (28).

Respo n se

We agree. See the Errata Sheet, Section 6.25.

6.12 SOCIOECONOMICS

Most of the comments received were from the City of Grand Junction.
The City provided more recent information than was available at the time
of publication for the DEIS.
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Comment1 .

Your DEIS has been reviewed with consideration for the area of
responsibl ity assigned to the U.S. Department of Housing and Urban
Development, This review considered the proposal's impact on urbanized
areas. Subject to the mitigative measures outlined in Section 5.20 of
the DEIS, we find this document adequate for our purposes (14).

Response

No response required.

2.

Comment

(4.12.5 Government Structure, p. 118). Grand Junction has a

seven -member city council (24) (See the Errata Sheet, Section 6,25).

Response

Agreed. Section 4.12.5 has been revised; section K. 1.5.1 of the DEIS
should be modified (See the Errata Sheet, Section 6.25).

3.

Comment

(4.12.6 Community Services, Water Supplies, Waste-Water, and Public
Utilities, p. 119). The city of Grand Junction supplies water to

approximately 19,000 people; the service area is smaller than the city.

The newly completed waste-water facility has a capacity of 12.5 million
gallons per day, may be expanded to 25.0 million gallons per day, and is

currently operating well below capacity (24).

Response

Agreed. Section 4.12.6 has been revised to reflect this new information
from the city of Grand Junction. Section K.1,6.3 of the DEIS should
also be modified (See the Errata Sheet, Section 6.25).

4.

Comment

(4.12.4 Housing, p. 117). Technical Report #1, Vacancy Survey has been
included for your Information (24).

Response

Thank you for the information. The DOE has reviewed this information
(housing vacancy report) and notes that it applies to all housing types

whereas the vacancy rates in the DEIS were for rental housing only.

5.

Comment

Page 8, Orchard Mesa Middle School (enrollment 619) is across the

Colorado River and 1500 feet from the current tailings site (25),
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Response

No response is required.

6 . Commen t

Page 117, paragraph 5, the drastic reduction in energy industry
activities circa 1981 has produced significant impacts on housing
vacancy rates and values that are not described here (26).

Response

At the time data were collected on housing, vacancy rates more recent
than those given in the 1980 census were not available. The city of

Grand Junction's Planning Department has since conducted a survey of

vacancies within the city limits. Section 4.12.4 has been revised to

include the survey results as appropriate. No survey has yet been

conducted of vacancy rates in the entire Mesa County.

6.13 NOISE

Comments were received principally from the State of Colorado. The
state questioned the modeling analyses and the lack of specific
mitigations

.

1 . Comment

Ihe document does not address transportation noise impacts. It is

difficult to imagine that an estimated 26 to 74 trucks passing by per
hour along various roads (e.g., D road) wouldn't be adverse to noise
sensitive receptors (9, 26).

Response

As noted in Table 5.10 of the DEIS and in Section 5.8, impacts along
transportation segments have been estimated. In addition, the

incremental increase in noise from truck pass-bys has been added to

Table 5.10 of the FEIS. The commentor is correct in that noise impacts
to receptors along D road would be substantial for the SOS alternative;
cumulative noise impacts would be much less for relocation to Cheney
Reservoir by truck.

2. Comment

Presentation of the noise impact data read well to the uninformed (26).

Response

No response is required.
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3. Comment

The environmental noise survey data Including presentation of summary of

results did not address the distribution of wind direction and speed,
terrain, vegetative cover, deflective surfaces, valley. Induced upslope
and downslope air flows. Each of these elements could Increase or
decrease the noise Impacted areas (26).

Response

The commentor Is correct. For purposes of this EIS, however, the
conservative assumptions used In the predictive model were more than
adequate to generate a realistically upper noise limit without the need
to account for the described Influences. Instead, Section 5.8 has been
revised to acknowledge the Influence of these factors. The DOE Is aware
that winds (air flows) are characterized by gradients of Increasing
speed with elevation above the ground, and that these gradients have the
effect of bending sound waves upward away from the ground, upwind of the
sound source; downwind, sound Is diffracted toward the ground. Neither
of these phenomena would result In sound levels greater than predicted
without considering winds; they would result In lower sound levels than
otherwise predicted. Turbulence causes further reduction. Vegetative
cover and other features add to small-scale surface roughness to absorb
sound effectively and further reduce sound propagation near the ground
surface. With respect to the potential for sound reflection, none of

the construction sites where sensitive receptors would be subjected
to daytime sound levels conservatively estimated (I.e., without
consideration of air absorption, wind, surface absorption, etc.) at

above 55 decibels (the Grand Junction tailings site, the 32 and C 1/2

borrow site, and the Frulta borrow site) have major nearby or on-site
topographic features or other structures that would Increase the sound

levels at sensitive receptors because of sound reflection.

4. Comment

The preferred alternative from the standpoint of the least noise Impact

to the community Is the Two Road alternative, transporting the material

by rail (26).

Respons e

As discussed In Section 5.8.5 of the EIS, the rail transport alterna-

tives would result 1n much lower noise emissions In Grand Junction and

In the affected corridors since the trains would only travel these

corridors twice a day. Disposal at the Two Road site with train and

truck transport would probably have the lowest overall noise Impact

among the alternatives because of the remoteness of the Two Road site.

5 . Comment

The noise prediction model (Kessler et al., 1978) was used to estimate

the maximum A weighted equivalent sound level emitted from the tailings,

disposal, and borrow sites. The document states that this noise model
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1s conservative due to a lack of data Input for attenuation of air

absorption, berms, or foliage and the predicted results are probably
higher than would be realized. I disagree.

The model clusters all equipment into a group and treats it as a single
event source. It predicts an average of all components. The model

assumes all activity is conducted at the center of the site and not at

the perimeter boundary. Also, it is assumed that all earth moving and

excavation machinery is in good mechanical working condition and that

the mufflers are functioning properly as designed. This is hopeful but

doubtful. The model predicts equivalent sound levels which are averages

where single event sounds are much higher.

This noise prediction model is a good tool for general predictions/
assumptions, but as with most models it has its limitations (26).

Respons e

The DOE agrees that the model has limitations. The model does not
discretely portray the impacts of loud, single-event sounds, nor does it

consider the spatial pattern of equipment activities through time at the

sites. The only large site where sensitive receptors are relatively
close (and where the limitations of the model could be important) is the

Grand Junction tailings site. Several residences are located 200 to

600 feet from the west boundary of the site, and a middle school and

additional residences are located 600 to 1500 feet from the southern
boundary of the site. These receptors could be subjected to outdoor
noise levels above those described in the EIS at various times when
equipment activities are concentrated closely to the nearest boundaries.
However, at other times noise levels would be lower than estimated in

the EIS when equipment activities are concentrated at distances greater
than the distance to the center of the site. In addition, single event
sound levels would sometimes be higher than the predicted maximum
equivalent sound levels. It should be noted that the preferred
alternative would involve predicted maximum equivalent sound levels of

three to four decibels lower at the Grand Junction tailings site than
under the SOS alternative. It is further emphasized that peak equipment
utilization levels were assumed in the EIS; lower equipment utilization
levels and the effects of attenuation (see response 3 above) would
substantially reduce project noise levels at sensitive receptors.

6. CofTMTient

The document clearly states that during all of the proposed alternatives
(except the no action alternative), daytime noise levels for residents
living near the pile would be elevated by more than 10 decibels above
existing ambient levels. Residences near the Cheney Reservoir and Two
Road sites would realize an increase of about 15 to 20 decibels, while
near the borrow sites the ambient level will be elevated by 20 decibels.

Doubling of sound levels occurs with an increase of each 3-dec1be1
elevation. Sounds are perceived by people to be twice as loud when the
level is increased by at least 10 decibels. These levels produce
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communUy reactions such as annoyance, activity interference, social
and speech interference, disruption of the educational process if near
a school, and possibly sleep Interference. For instance, speech
interference occurs approximately at 66 decibels while sleep interference
can occur at any sound level. The Important point here is that noise is

subjective. It is difficult to make a statement that the noise is short
term and minor annoyances will result to neighbors. Noise is a stressor.
Reaction is more complex since the quality of life factors are typically
ignored during noise assessments including the age distribution of the
population affected by these projects. Tolerance levels are substan-
tially different from the young to the elderly. Mitigative measures
must be included to attenuate the noise emissions from the construction-
excavation process and transportation corridors. These simple measures
Include sound barriers, fences and/or berms, time of day of operation,
properly functioning mufflers, etc. (26).

Respon se

It must be emphasized that noise impacts would be during daytime hours.
The maximum outdoor noise Impacts discussed in the EIS represent a

reasonable conservative analysis, assuming peak levels of equipment
utilization and without considering outdoor attenuating factors. Actual
average impact levels should be substantially less. Impacts to Indoor
receptors would be further reduced by roughly 12 to 25 decibels (ERA,

1974, as cited in Section 4.10 of the EIS). With respect to residences
near the potential borrow sites, or near the Cheney Reservoir or Two
Road sites, only residences near the 32 and C 1/2 borrow site (up to 63

decibels) and the Fruita borrow site (up to 66 decibels) would be

subjected to outdoor noise levels greater than 56 decibels; under the

preferred alternative, neither of these borrow sites would be used. It

is agreed that in some receptor locations, especially where daytime
outdoor noise levels could exceed 65 decibels, daytime annoyance and

accompanying stress could result. Mitigation of noise impacts is

discussed in response 8 below.

7 . Commen t

Table 5.11, “Impacts on average daily traffic volumes by remedial action
alternative," clearly identifies the one-way truck trips per day. The

true impact is the realization of round trips meaning twice the number

of truck trips per day.

Therefore, the truck transportation noise Impact section needs to be

expanded to present the actual noise Impacts from this major activity

(26).

Respon se

Table 5.10 does account for truck trips in both directions where round

trips are involved.
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8 . Comment

No mltigative measures were Identified for the abatement of excessive
noise. The following mitigative measures would assist in attenuating
excessive noise to the impacted community.

0 Conform to Colorado Noise Abatement Statutes time periods for maximum
permissible noise levels for sensitive noise receptor land uses.

0 Construct properly designed noise fence, barrier, or berm adjacent to

noise sensitive receptors. This includes proper placement from source
to receiver, height of barrier, and proper material selection.

0 The community should adopt a comprehensive noise ordinance to include
an enforcement mechanism for adequate protection to the public.

0 All construction equipment that requires a muffler should have
properly functioning, quiet-design mufflers.

0 Require a preventative truck/equipment maintenance program to be

implemented

.

0 Require quiet-design functional mufflers on all equipment, especially
haul trucks.

0 Require tailgates and any other metal-metal source be firmly secured
during transportation.

0 Restrict dynamic braking devices (jake brakes) within the city limits
and near any noise sensitive receptors except for the aversion of

imminent danger.

0 Require an ongoing road maintenance program to reduce secondary noise
impacts from nonuniform road conditions, chuckholes, washboard effect.

0 Provide direct funding for road maintenance beyond pay road use taxes

( 26 ).

Response

Several of the suggested mitigations will be used. For example, DOE will
abide by all applicable noise abatement permits, mufflers must function
and be maintained, tailgates will be secured, and haul roads constructed
specifically by the DOE will be maintained. Section 5 . 20.1 has been
revised accordingly.

6.14 SCENIC QUALITY

Two comments regarding scenic resources were received; one regarding
the impacts to the proposed Dominguez Canyon Reservoir and the other
regarding the impacts analysis.
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Comment1 .

The location of the repository will affect scenic and recreational
values, including the proposed Dominguez Canyon Reservoir (20).

Response

The Dominguez Reservoir was a proposed Bureau of Reclamation (BOR)
project to store between 300,000 and 700,000 acre-feet (depending on
which option was selected) of water on the Gunnison River. The earthen
fill dam would have been located approximately two miles south of
Whitewater and would have covered between 5000 and 8400 acres. A study
conducted by BOR in April, 1984, did not recommend building the 393-to-
688-million dollar project. In fact, conversations with BOR indicated
that the reservoir would not be built in this century and that Congress
has never appropriated funds.

Regardless, if the dam were built, the maximum water surface elevation
would be 4880 feet. This would back water up Kannah Creek about a mile
west of Highway 50. This would be over three miles from the proposed
Cheney Reservoir disposal site. The main body of the reservoir would be
over five miles from the diposal site. Thus, no scenic effects would be
anticipated.

2 . Comment

The visual Impacts of a 35-feet-above-grade rock covered pile will
probably be greater than is stated in the DEIS. Potential long-term
impacts on scenic and cultural values/resources of these areas should be

further described (26).

Respon se

The DOE disagrees. The scenic Impacts have been discussed adequately
given the remoteness of the Cheney Reservoir and Two Road disposal sites.

6.15 POPULATION

Seven commentors addressed a few issues: population growth,
"remoteness," and employment.

1 . Comment

Two Road is best. There's no population west of Eight Road and north
of 6 & 50, except in the wintertime when the sheepmen come out there (2,

19). Kannah Creek has a substantial population for the area. I don't
feel that it is really a remote area where the present location (i.e.,

Cheney Reservoir) is being proposed (1, 2, 4).
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Response

Clearly, the population near Two Road Is less than that of Cheney

Reservoir; however, both sites are remote when compared to Grand

Junction, Whitewater, or Mack. It should be noted that the DOE

preference for the Cheney Reservoir site Is based on consideration of a

number of factors affecting the population In Grand Junction and Mesa
County on the whole. Comparison of the alternatives was conducted with
regard to radiation doses, land use, transportation, noise, air quality,
employment, population, cost, and the like. On the whole, the Impacts

of the alternatives Involving stabilization of the tailings away from

Grand Junction are similar In magnitude; however, the Cheney Reservoir
with truck transport alternative Is the least expensive at $56 million.

2. Comment

The Cheney Reservoir area Is likely to experience more long-term
residential growth due to current county growth patterns, utility
corridors, and the proximity of private lands than Is the Two Road site
which Is buffered by a great deal of Federal land. Even assuming the

Initial respository meets ERA standards, there Is more potential for

long-term Institutional problems with the Cheney Reservoir site, e.g.,
radon exposure to nearby residents. Impacts on ground and surface water,
and greater risk of vandalism and disturbance due to population. These
Issues should be more fully analyzed In the FEIS (20, 22).

Response

On the basis of population Information presented In Sections 4.12.1 and
K.1.1 of the DEIS, and land ownership patterns and use of Sections 4.9

and K.3 of the DEIS, It Is not readily apparent (nor Is It likely) that
population growth patterns favor development of the Cheney Reservoir
areas

.

Due to the depressed economy throughout western Colorado, It Is

difficult to project growth patterns In outlying areas. While It Is

more likely that future growth would occur at Cheney Reservoir than at

Two Road, It Is speculative, while the present known costs favor
relocation to the Cheney Reservoir site.

3. Comment

Our observation of local factors confirms the DEIS analysis that a

repository at Cheney Reservoir would have significantly more Impacts

than a repository at Two Road due to proximity to population at Kannah
Creek, farm/ranch operations, and recreation areas on the Gunnison River

( 22 ).

Response

The DOE disagrees. This EIS makes no assertion that disposal at the
Cheney Reservoir site would Involve significantly greater Impacts than
disposal at the Two Road site. On the contrary, the Summary of Impacts
(Table 1.1) Indicates a poInt-by-poInt similarity of the two sites with
the exception of one Item; cost.
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4. Comment

(4.12.1, Population, p. 116). The Grand Junction planning department
has been regularly tracking population trends for the urban area. The
attached Data Sheet and Technical Report #3.1 more accurately reflect
the true population of the area (24).

Respon se

Agreed. Section 4.12.1 has been revised to Include these data as
appropriate.

5 . Comment

Any Increase In employment can be absorbed by the local economy and
Infrastructure at the present time (20).

Response

Agreed. Section 1.4, Table 1.1 of the EIS notes that existing social
services are adequate to accommodate anticipated Increases In population.
That 25 percent of direct project employment Is expected to come from
outside Mesa County reflects the need for specialized management and
technical skills. The local work force Is deemed sufficient to supply
the remaining 75 percent of direct project employement as well as all
Indirect and Induced employment.

6.16 FLORA AND FAUNA

Most of the comments of this section came from the U.S. Department
of Interior (DOI). The DOI was particularly concerned wlh Impacts to
riparian habitat, endangered/threatened species, and specific species
Information.

1 . Comment

A primary concern with Alternatives 2-6 Is the potential for loss of

40 acres of riparian habitat and Its Impact to riparian and aquatic
flora and fauna. This Impact may occur because of the need to remove
contaminated vegetation and topsoil adjacent to the tailings pile.
However, we have learned that a radiological survey was recently
conducted In the project area and that only a small (about 1/4 acre)

area may be contaminated In excess of the ERA standards. If this

Information Is confirmed and Included In the EIS, It Is possible that

loss or disturbance of riparian habitat could be Insignificant. If so.

It may only require limited revegetation of disturbed areas with native

species to offset losses of wildlife values or other appropriate
mitigations. We recommend that loss of riparian habitat be avoided
where possible. Riparian habitat, which Is relatively scarce In the

project area. Is probably the most diverse and Important wildlife
habitat In the State. In accordance with Fish and Wildlife Service
(FWS) mitigation policy ( Federal Register 46, No. 15, January 23, 1981),

we have established that the riparian habitat In the project area Is
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classified as Resource Category II. This means the FWS mitigation goal

would be no net loss of in-kind habitat values. Unavoidable losses of

riparian habitat in the project area would require in-kind replacement
of habitat value (13, 25).

Response

A recent radiological survey of this riparian zone resulted in a

substantial reduction in the area of contamination in the riparian zone

down to an estimated 0.2 acre. Sections 4.7.3, 5.6.1, 5.6.2, 5.6.3, and

Appendix G, Floodplain and Wetlands Assessment, of this FEIS have been

altered to reflect this new information.

2 . Commen t

Although no primary impacts will occur at Cheney Reservoir, secondary
impacts as a result of human disturbance during construction and

increased access after construction may be significant and should be

addressed in the EIS. This area is a valuable wetland area, particularly
for waterfowl and shorebirds. Sandhill cranes utilize the reservoir
during their migration and thus there is potential for whooping crane
uti 1 i zation also ( 25)

.

Response

It is acknowledged that Cheney Reservoir (a reservoir located about 1.5

miles southeast of the Cheney Reservoir site) provides habitat for

shorebirds and waterfowl. In addition, it is assumed that sandhill
cranes and possibly whooping cranes may stop off at this reservoir
during migration. However, given its location relative to the disposal
site and that the truck haul route will not pass by the reservoir,
remedial action activites at the Cheney Reservoir site will not impact
wildlife use of Cheney Reservoir.

Indirect impacts associated with dust, noise, and human activity also
would not be expected to extend out more than 1500 to 2000 feet from the

source of disturbance. Therefore, these indirect impacts also would
have little or no Impact on wildlife use of Cheney Reservoir.

The upgrading of the dirt road leading to the Cheney Reservoir disposal
site may improve access. However, the magnitude of increased use is not
expected to be of such a level to preclude or reduce wildlife use of

Cheney Reservoir.

3. Comment

Page 93. paragraph 2 . Pronghorned antelope are believed to use the
Cheney Reservoir area for kidding. The impacts section underemphasizes
the herds to be affected (25).

Response

It is agreed that the Cheney Reservoir site area probably is a kidding
area for pronghorn antelope. Data regarding the number of pronghorn in
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the herd have been Included 1n Section 4.7.3 of the FEIS. Specific
mention of the loss of pronghorn habitat Is Included In Section 5.6.1.

Comment4 .

Page 93. paragraph 3 . Substitute the word "low" for the word "limited."
No place has an unlimited diversity of biota (25).

Response

Agreed. Section 4.7.3 has been revised.

5. Comment

Page 94. paragraph 1 . We question that sharp-tailed grouse occur and
nest at this site. It Is more likely that chukar partridge occur and
nest at this site. Further Investigation of the question of the
sharp-tailed grouse Is necessary. Use of the common name "marshhawk"
should be replaced with "northern harriers." The name "meadow lark,"
however, should be one word with a modifier, "western meadowlark" (25).

Response

The EIS Indicates that the sharp-tailed grouse nest near the Two Road

site. This Information came from direct field observations In support
of the Glenwood-Dotsero salinity study (URS, 1983).

Section 4.7.3 has been modified to reflect the requested recommendations.

6. Comment

Page 95. paragraph 1 . Some misconception Is apparent In the communication
with BLM (1985). Uinta Basin hookless cactus has a high chance of

occurring on the Cheney Reservoir site. Occurrence would require that

the Cheney Reservoir area and the transporatlon corridor be surveyed

and cleared for the Uinta Basin hookless cactus prior to any surface

disturbance. There are no populations of Uinta Basin hookless cactus In

the Unaweep Canyon known by BLM (1985). Spineless hedgehog cactus Is

the species of Unaweep Canyon, although none have been reported to BLM

from the western side of the Unaweep Canyon divide (25).

Response

The possible occurrence of the Uinta Basin hookless cactus was addressed
In a Biological Assessment (DOE, 1983). Field surveys In which a BLM

biologist participated Indicated that this species does not occur at the

Cheney Reservoir site. The FWS concurred with the finding of "no effect."

Section 4.7.4 has been revised to Indicate that this cactus has not been

reported from Unaweep Canyon.
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7. Comment

Page 95. paragraph 2 . The subspedfic epithet should be spelled the

same as the specific ( Speyer la nokomi s nokomi

s

) . The location of the

borrow site In relation to the butterfly's habitat should be given (25).

Response

The spelling has been revised In Section 4.7.4. The specific location

In Unaweep Canyon has not yet been determined. If the SOS alternative

Is ultimately chosen, the specific borrow site would be Identified and

the DOE would consult with all agencies having regulatory authority over

such a site.

8. Commen t

Page 95. paragraph 3 . The Colorado squawfish does occur In the Colorado

River at Grand Junction. By letter dated October 30, 1985, the Fish and

Wildlife Service (FWS) provided Jacobs Engineering Group Inc., with

Colorado squawfish data for this reach of the Colorado River. These data

show that between 1982-1984, nine radio-tagged Colorado squawfish moved

through the reach of Colorado River adjacent to the Inactive uranium

mill tailings. These data should be utilized for drawing conclusions

made In the FEIS regarding the presence of Colorado squawfish In the

project area ( 25)

.

Respon se

Agreed. Sections 4.7.4 and 5.6.3 have been revised accordingly.

9 . Comment

Page 9 6. paragraph 2 . Cranes forage In the desert and can be expected
to use the range at both the Two Road site (lower probability) and at

the Cheney Reservoir site. The biological assessment should reflect

this use (25).

Response

It Is acknowledged that whooping cranes forage In upland desert areas
near the sites for food; Section 4.7.4 of this FEIS has been revised
accordingly.

The Issue of possible project-related impacts on the whooping crane at
Cheney Reservoir was addressed In a Biological Assessment (DOE, 1983).
The Biological Assessment (BA) concluded that remedial action activities
at the Cheney Reservoir site would not have an adverse Impact on the
whooping crane. The FWS concurred with this opinion (Bolwahnn, 1983).
Therefore, the DOE continues to believe that remedial action will have
little Impact on the whooping crane. As stated In earlier responses,
the DOE has prepared a BA for remedial action at the Iwo Road site (DOE,
1986b, c). The whooping crane was not on the species list provided by the
FWS and therefore was not considered In this BA.
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10. Comment

Page 96. paragraph 6 . We believe the black-footed ferret surveys
completed by Biota Research and Consulting, Inc. should be reported In

more detail (In Appendix H). The diurnal surveys found four ferret-like
diggings which justified the completion of nocturnal surveys. While
the nocturnal surveys were negative In results. It Is conceivable that
ferrets have utilized the area but were not present In the area while
the nocturnal surveys were ongoing. It Is Important to recognize that
completed ferret surveys are considered valid for only one year.
Consequently, we recommend that the DOE should specify that surveys will
be completed within one year of project construction to determine the

presence or absence of ferret evidence. The conclusion made In the DEIS
that this species "does not occur" seems Inappropriate In view of the
ferret-like diggings observed and In the numerous unconfirmed ferret
sightings reported from the general area. A more appropriate conclusion
Is that the surveys "failed to document the presence of ferrets at the
site" (25).

Response

The DOE recognizes that black-footed ferret surveys are valid for only
one year; accordingly. Section 5.6.3 has been changed to acknowledge the
need for follow-up surveys. The conclusion that the black-footed ferret
"does not occur" was changed to "did not occur In 1985" at the Two Road
site (Section 4.7.4). The complete black-footed ferret survey results
are attached to the Two Road site BA (DOE, 1986c) provided to USFWS and
will not be Included In Appendix H of this FEIS.

1 1 . Comment

Biological opinions are a consequence of formal consultation under
the Endangered Species Act, Initiated when lead Federal agencies
make a "may affect" determination for Federally listed species. The
biological assessment prepared by the Department of Energy In 1983
concluded "no affect" to Federally listed species. The USFWS concurred
with that finding, and consultation under the Endangered Species Act was

appropriately terminated without a biological opinion. This paragraph
correctly recognizes that, because the project has significantly changed
since 1983, compliance under the Endangered Species Act must again be

satisfied by the DOE. The USFWS has been coordinating with the DOE

and the consulting agencies to Identify those Issues that should be

addressed In the new biological assessment. Therefore, no conclusions
(such as In Section 5.6.3) should be made regarding the degree of Impact

to Federally listed fish species until completion of the biological

assessment (and following review of any necessary biological opinion)

(25).

Response

One of the purposes of an EIS Is to assess the Impacts of alternatives.
Therefore, notwithstanding the requirements of the Section 7 consultation
process, the FEIS will continue to assess Impacts consistent with the BA

(DOE, 1986c) and other correspondence with USFWS.
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12. Comment

Only three species of water fowl are mentioned in Appendix H. Other

waterfowl species also use the riparian corridor adjacent to the Grand

Junction project site. These species include convnon merganser, common

goldeneye, wood duck, pintail, green-winged teal, blue-winged teal,

cinnamon teal, redhead, and canvasback. In addition, the Canada goose

is common at this site. At the Two Road and Cheney Reservoir sites,

chukar partridges are occasionally found (25).

Respon se

Agreed. Appendix H, Biological Information, of the DEIS should be

modified. See the Errata Sheet, Section 6.25.

6.17 LAND USE AND LAND VALUES

Two main issues were addressed by commentors: the potential
impacts to existing land uses from the relocation alternative and the

perceived potential financial loss from remedial action and long-term
stabilization.

1 . Commen t

We are definitely against the Cheney Reservoir site, 18 miles southeast
of Grand Junction, for relocation of mill tailings. The site would
be near the proposed Dominguez Reservoir on the Gunnison River. The
Dominguez is a 26-mile reservoir to supply clean power, municipal and
industrial water, and recreation to a continually growing population
in the Grand Junction area, which is entirely dependent on reservoir
storage water for its water needs. The last thing we need is to contend
with a relocated mill tailings site in the reservoir area (7, 8, 16, 26,

28)

.

Response

As noted in response 1 Section 6,14, the U.S. Bureau of Reclamation
indicated that Congress has never appropriated funds for the reservoir,
that the need for the reservoir has never been established, and that it

probably will not be constructed. In addition, the stabilized tailings
(at the Cheney Reservoir site) would be several miles from the nearest
part of the reservoir.

2. Comment

It was stated that the Cheney Reservoir area is a sparse grazing area,
and I differ with that. There are several grazing permittees on the
property in the spring, and again in the fall, and there are as many as
a thousand head of cattle that graze in that immediate vicinity (1).

Respon se

As stated in the EIS, Section 4.9.3, the Cheney Reservoir site is within
a BLM grazing allotment. The commentor is correct in stating that
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several permittees utilize the area In spring and fall. Four permittees
share the 33,178-acre Kannah Creek grazing allotment and are permitted
for 1621 AUMs. Permanent use restriction of 62 acres would not affect
present use levels of the allotment.

3 . Commen t

The Mesa County Board of County Commissioners has adopted the Parks and
Recreation Master Plan for the Colorado River Park System. The Grand
Junction tailings removal Is a critical factor In the development of
this park system (24)

.

Response

The DOE agrees that stabilization of all tailings on site would affect
the planned natural and open space nature of the proposed Colorado River
Park System. However, relocation to the Cheney Reservoir site Is DOE'S
preferred alternative.

4 . Comment

Several commentors felt that there would be short-term adverse Impacts
to uses adjacent to the mill site, haul routes, and the disposal sites.
The primary concern was the perceived financial loss that could be

Incurred If landowners were to sell during remedial action and the more
general concern of deflated property values (1, 20, 23, 26).

Respon se

Short-term adverse Impacts during remedial action to land uses were
presented throughout Section 5.0 (e.g., noise annoyance, dust).

Regarding land values, the DOE has studied this Issue very thoroughly In

relation to remedial action at the South Salt Lake City, Utah, UMTRA
Project site. This study was reported In the PEIS (DOE, 1984). It was

found that land values for properties adjacent to the unstablllzed
tailings site were the same as for those properties further away. In

Grand Junction, Colorado, residential and commercial developments have
Increased over the last 10 years on land adjacent to the tailings site;

50 to 60 housing units, several warehouses and commercial businesses, a

sawmill, and a lumber yard were built according to Mr. Karl Metzner,
Director of City Planning In Grand Junction (May 17, 1984).

Although the DOE disagrees with the commentors, any substantive
Information that supports the comments would be welcome.

5. Comment

The unidentified borrow area In Unaweep Canyon may or may not be on BLM

lands. This should be clarified (25).
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Response

The proposed borrow site in Unaweep Canyon has not been located
specifically. However, the area under consideration is on land

administered by the BLM.
6.

Comment

The removal of 80 acres from an oil and gas lease would result in higher
drilling and development costs as directional drilling could be necessary
(see Section 5.7.3). Higher drilling and development costs might result
in limited activity and foregoing some oil and gas reserves. Should DOE

acquire the subsurface mineral rights through legislative action, the
existing leases may be terminated. Impacts from such terminations need
to be identified and analyzed (25).

Response

The existing oil and gas lease covers most of Section 11, as well as
adjacent areas. If future market demand changed, it is possible that the
lease may be found valuable for development; however, whether or not the
ideal location to place a well is within the 80-acre Cheney Reservoir
site is unknown at this time. If the only location to site a well
for maximum recovery is within the restricted site area (unlikely),
directional drilling would be necessary and would, in fact, impact the
value of the lease due to the expense in this type of recovery.

7 . Comment

Page 170. third paragraph . The Colorado-Ute 345 KV power line is now in
place and energized (25).

Response

Section 5.7.3 of this FEIS has been modified.

8. Comment

Land use is now affected and will continue to be affected by tailings
on vicinity properties. There is a major effect in that it deters
development, and threatens health and economics. It should be a factor
for all alternatives in Table 1.1 (26).

Response

The commentor is correct in that impacts to vicinity properties use may
be affected currently and in the future under the no action alternative.
However, after remedial action such Impacts would no longer occur.

9

.

Commen t

The description of impacts on land use, values, etc. is incorrect.
Since 1972, the State has performed in excess of 22,150 gamma radiation
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surveys on planned building sites in Mesa County and has discovered
over 1270 tailings deposits in that effort. Over 810 privately paid-for
remedial actions have been completed on those sites. This number
represents the number of vicinity properties remedial actions that would
have had to have been addressed at considerably greater cost and effort
by either GJRAP or the UMTRA Project had the Building Permit Survey
program not responded to this community need. This represents an impact
on the community that the DEIS has not considered. The large number of
removals that did not take place because the property owner couldn't
afford the remedial action costs attests to the additional impact that
tailings in uncontrolled areas of the county can produce (26).

Response

The DOE recognizes that cleanup efforts have occurred prior to the UMTRA
Project. The EIS assesses the existing costs and projected UMTRA Project
costs, only. Although the DOE recognizes that costs for private cleanups
and associated impacts have occurred, their consideration is beyond the
scope of this EIS.

6.18 CULTURAL RESOURCES

Ten comments were received on a variety of Issues.

1 . Comment

On Table 1.1, archaeological resources and historic resources should
simply be labeled "Cultural Resources." "Archaeological" does not mean
prehistoric per se; historic resources may also be archaeological.

The table incorrectly states there would be no impacts. Under the single
heading Cultural Resources there will be impacts under Alternatives 3,

4, 5, and 6. Impacts for Alternatives 1 and 2 and vicinity properties
cannot be addressed until National Register of Historic Places (NRHP)
determinations are made for historic properties. The statement (or lack

thereof) on impacts is misleading. Regardless of mitigation, cultural
resource values will be directly and/or indirectly affected. Under
Section 106 of the Natural Historic Preservation Act of 1966 (PL89-665)
consultation with the State Historic Preservation Officer (SHPO) deter-
mined that sites at the Cheney Reservoir site and the Two Road site are
eligible for inclusion on the NRHP (25).

Response

Table 1.1 has been revised accordingly. However, Alternative 1 would
still have no direct impacts to cultural resources. Further, in

September, 1986, the SHPO determined that the sugar beet mill is not

eligible for the NRHP.

2 . Comment

Sections 4.11.2 and 4.11.3 and Appendix J, "Historical Resources" should

read "Cultural Resources or Prehistoric and Historic Resources" (25).
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Response

Sections 4.11.2 and 4.11.3 have been revised.

3. Commen t

In general, the document has neglected to address the Indirect Impacts
generally associated with Increased access, visibility, and visitation.
Vandalism Is generally a problem In these kinds of situations, and the

Indian Creek area possesses numerous sensitive cultural resource sites.

DOE must make a determination of effect and develop a testing/mitigation
plan for the four sites listed (25, 26).

Response

Vandalism requires that people know the locations of the archaeological
resources and are Intent on recovery or damage. The DOE has not nor does
It Intend to make public the locations of these sensitive resources.
In addition, there Is nothing currently preventing Individuals from
vandalizing the sites, should they wish.

A determination of effect and testing/mitigation plan will be developed
prior to surface disturbance once the final locations of the tailings
pile, access road, and staging areas are determined.

4. Comment

One eligible and one potentially eligible site would be affected by
disposal at the Two Road site. Data recovery and mitigation measures
would be developed In consultation with the State Historic Preservation
Officer and BLM. Haul routes need to be Identified and Inventoried for
cultural resource values (25, 26).

Response

As stated In Section 5.9.2 of the EIS, no cultural resources would be
Impacted by the remedial action activities at the Two Road disposal
site. All sites that have been Identified from Class III Investigations
are at least one mile south of the disposal site (see revised Section
4.11.3 of this FEIS).

Two Road (NW corner of Section 20, and Section 18) and the proposed haul
road from Two Road to the disposal site have been surveyed; no resources
were found. Other haul road routes and areas adjacent to Two Road will
be surveyed once final modifications of the roads are determined during
final design (If the Two Road site were selected).

5

.

Comment

Mitigation measures for cultural resources need to be Identified In
Section 5.20 (25).
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Response

Mitigation measures will be identified if and when it is determined that
eligible cultural resources would be impacted by disposal activities.
Such a mitigation plan would be prepared in consultation with the SHPO
and the BLM.

6 . Commen t

Appendix J-4 . "... disappearance of Formative Period brought a

reemergence of nomadic, etc. . . ." This statement is not supported
by the archaeological record. It would appear, based upon recent
investigations, that the "nomads" never really disappeared. This
section, like the EIS section, should be rethought (25).

Response

The commentor is correct in that recent evidence suggests that the
nomadic archaic-type lifestyle continued through the Formative Period
and into the Proto-Historic Period. Page J-4 of the DEIS should reflect
this acknowledgement. See the Errata Sheet, Section 6.25.

7 . Commen t

Haul routes need to be inventoried for cultural resources (25).

Response

Although Class III surveys have been conducted for portions of haul
roads for all alternatives, the DOE is aware that unsurveyed portions of

the final selected routes must be inventoried for cultural resources.

8. Comment

In Appendix J.3.2, the statement that "These sites would not be impacted

by remedial action" should be omitted. Add instead, "These sites will

not be directly Impacted by remedial action, as they are outside of the

designated disposal area. Indirect impacts to these and prehistoric

sites in the area are anticipated (resulting from Increased accessibility

and visitation)" (25).

Response

As noted in response 3 above. Indirect Impacts such as vandalism are not

anticipated; regardless of the Improved access, vandals, for example,

would need to know the exact locations of resources (not available in

this EIS).

9

.

Comment

The EIS should note that one vicinity property to date, the Presbyterian

Church (5ME4156), has been determined eligible for Inclusion in the

National Register of Historic Places. The proposed remedial activities

were determined to have no adverse effect on the historical significance

of the property (26).
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Response

The commentor Is correct. However, given the number of properties to be

cleaned up during the period of preparation of the FEIS, and the chance
that several may be eligible, this FEIS has not been modified.

In general, eligible vicinity properties should not be affected by

cleanup of contamination as the nature of contamination at sites more
than 50 years old would not affect the structures themselves. The
tailings usually were used for landscaping and similar activities at

these properties.

10. Comment

It Is our understanding that further Information to comment on the
eligibility of the Grand Junction Sugar Beet Factory/Cl Imax Uranium Mill
Site will be forthcoming In June, 1986. If the property Is determined
eligible, we look forward to further consultation regarding effects of

the proposed action (26).

Response

The commentor Is correct. The report addressing the sugar beet mill was
sent to the SHPO In August, 1986; the SHPO has since determined that the
sugar beet mill Is not eligible for Inclusion to the NRHP.

6.19 GEOLOGY

Six comments were received. Four addressed seismic Issues.

1 . Comment

The pattern for the Precambrian schists, gneiss, etc., on Figure 4.8
Is appropriate for sedimentary rocks only, not metamorphics . Standard
patterns for metamorphics are available and should be used (25).

Respon se

Agreed. Figure 4.8 has been revised.

2. Comment

The slnkhole(s) at the processing site should receive special attention
during remedial action. It could be Indicative of subtallings alluvial
channelization which could be creating enhanced alluvial dispersal of
contaminated tailings and other areas of hidden Instability (26).

Respon se

Agreed. Sinkholes will be Inspected during remedial action to assess
the stability of the soils. If dispersal of materials has taken place,
the cleanup of this material will be accomplished during the remedial
action.
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3. Comment

In Section 4.5.3, Mineral Resources, a reference is made to a gas
producing well approximately four miles east of the Cheney Reservoir
site. This well is close enough that more Information should be
provided, such as depth of producing zone and production formation.
Also, the reference to a borehole just west of the Grand Junction site
that had an oil-show at 96.5 feet should be further described (22).

Respon se

The gas well located four miles east of the Cheney Reservoir site is

listed in the BLM files as having a total depth of 2841 feet, and being
completed in the Dakota Sandstone at 2218 through 2284 feet. The well
has been abandoned and probably plugged.

The "oil show," as documented in the log of boring number 725 near the
Grand Junction processing site, is from the Dakota Sandstone. This show
is of a very limited extent.

4 . C omment

In Section E.2.1.3, Structure, and Section E. 4. 3. 2.1, Uncompahgre
Uplift, some descriptions of geologic structure that are discussed in

the text are not labeled in the figures. Examples include the Redlands
Fault, the Jacobs Ladder Fault complex, and the Book Cliffs monocline,
which are discussed in the text but are not labeled in Figures E.2.3 or

E.2.4. Also, the Ridgeway Fault and Fault No. 74 discussed on pages
E4-13 are not shown on Figure E.4.3.3 (28).

Response

The commentor is correct, although the need for modifying the figures
and text and reissuing the entire appendix is obviated by the fact that
the conclusions drawn from such additonal information would not change.
However, these figures have been modified and included as Figures 6.1

and 6.2.

5. Comment

In Section E.4.3.2, Colorado Plateau Province, possible ground
accelerations of 0.34g were calculated as part of the sei smotectonic
study for the proposed Cheney Reservoir disposal site. These values

are fairly high with respect to design of a disposal facility;
consequently, more Information is needed to properly relate geology to

faulting (fracturing) in the local Cheney Reservoir site vicinity (28).

Respon se

The geology of the Cheney Reservoir site area is discussed in Section
E.2.1.2 and again in Section E.2.4 of the DEIS. The faults near the

Cheney Reservoir site are discussed in Section E. 4. 3. 2.1 and in Table

E.4.3.1 of the DEIS. In addition to these discussions in the EIS, more

detailed discussions of the geology and faulting of the Cheney Reservoir

site will be presented in the final design. The sei smotectonic analysis
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of the faults in the Cheney Reservoir site area and a detailed discus-

sion of the seismic risk analysis of the site, including an analysis of

on-site rupture, also will be included in the final design.

6. Commen t

Figure E.4.3.3 shows potentially active faults associated with the

Uncompahgre Uplift. However, the map does not adequately convey local

site conditions because the map covers too large an area. A more

detailed, larger-scale map is necessary to properly characterize

sei smotectoni c activity and/or prediction at the alternative sites (28).

Respon se

A more detailed map is not necessary for inclusion in the EIS. However,

such a requested map will be included in the final design.

6.20 REGULATORY COMPLIANCE

Six comments were received that highlighted potentially needed

permits

.

1 . Comment

Based on our review, we have determined that a Department of the Army

permit under Section 404 of the Clean Water Act may be required for

alternatives 2-5.

For alternative 2, a Department of the Army permit will be required for

construction of the six-foot-thick rock armor layer below the ordinary
high water elevation of the Colorado River. If the waste-water retention
basins are to be located below ordinary high water or in wetlands
adjacent to the Colorado River, a Department of the Army permit will be

required.

For alternatives 3-5, if the waste-water retention basins are located
below ordinary high water or in wetlands adjacent to the Colorado River,
a Department of the Army permit will be required. Additional information,
such as stream names and crossing locations for the disposal sites, is

necessary to ascertain whether this activity can be authorized under a

nationwide permit or will require an individual permit (13).

Respon se

Depending upon the alternative implemented and its final design, the DOE
and its contractors will obtain all necessary permits.

2. Commen t

Relocation of the tailings to a site on public land would require more
than BLM approval of a land withdrawal application. The withdrawal
application that has been filed with the BLM is for a five-year
administrative land withdrawal. During that five-year period, DOE may
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Initiate construction of the disposal site. However, before any
relocation of uranium mill tailings takes place, the DOE must seek and
be granted a permanent withdrawal through Congress. Such action Is

necessary to ensure that the contaminated lands will not revert to BLM
for management. The schedule should Include the necessary time to
obtain this legislation (25).

Response

The DOE Is pursuing various measures with the BLM that will allow
tailings relocation to take place. Ihe DOE will abide by all such
measures

.

3 . Commen t

It has been suggested that the Cheney Reservoir site could also serve
the State of Colorado or the ERA for disposal of low-level radioactive
wastes from other cleanup actions, perhaps under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). The
withdrawal application currently being processed by the BLM Is for site
study and preparation of a uranium mill tailings site under the UMTRA
Project. Should the State of Colorado or ERA wish to locate a low-level
radioactive material disposal facility with an UMTRA Project facility,
agreements will have to be negotiated with the agency then responsible
for the land (25).

Response

The DOE Is aware of this responsibility.

4. Comment

Our primary concerns result from Table 5.6. A violation of the primary
TSP standard Is Indicated from the air quality modeling performed by DOE

and presented In Table 5.6. DOE will be required to obtain Emission
Permits for both the mill site In Grand Junction and the disposal site.

Unless sufficient emission control measures are applied to both site
activities to prevent a (modeled) violation of the TSP standard, APCD
shall have no choice but to deny the Emission Permits (26).

Respon se

The analysis contained In the EIS Is overly conservative. The commentor
Is correct In that additional modeling and more refined emission

estimates will be necessary as part of the emission permit process. If

a (modeled) violation of the TSP standard occurs at this point, then

additional control measures will be developed.

5 . C ommen t

Haul truck traffic on unpaved roads Is also expected to violate the

primary TSP standards, as Indicated In lable 5.6. Pursuant to the

Colorado Air Quality Control Commission's Regulation No. 1, Section

III.D., If complaints are registered with APCD that emissions from the
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unpaved roads are creating a nuisance, and if traffic count minimums are

exceeded, APCO shall require the owner or operator of the roads to

submit a control plan to abate the emissions from the roads. These

provisions apply to county roads, as well as private roads, and the Mesa

County Planning Department shall be provided with a copy of our comments

to inform them of our requirements (26).

Response

The modeling results contained in Table 5.6 assumed a 50-percent
reduction in fugitive dust emissions due to a water spraying program.

The current project design calls for the graveling of unpaved haul roads

along with the application of water and chemical dust suppressants. The

estimated control efficiency associated with this type of program would
be about 85 percent. Thus, the actual predicted impacts along the truck
transportation routes would be about only 30 percent of the values
presented in Table 5.6. However, if nuisance complaints are registered
with the APCO, additional measures could be undertaken to mitigate the

impacts as required.

6. Comment

Due to the location of the mill site in Grand Junction, the fugitive
particulate emissions control plan, which DOE will be required to submit
with the Emission Permit application, should reflect controls which
provide the Lowest Achievable Emission Rate (LAER) due to the potential
to emit radionuclides. Radionuclides are considered to be hazardous air
pollutants by EPA. APCD shall carefully review the control plan for
adequacy as Grand Junction is a non-attainment area for TSP. The non-
attainment area status means that the area has not achieved the NAAQS
for a particular pollutant. Please be advised that EPA is in the
process of developing a PMIO Standard, and depending on the start-up
date of the project, this new standard for particulate matter may affect
modeling analyses as well as the non-attainment area status. Note: A

control plan will be required for the disposal site as well, which will
also be carefully reviewed (26).

Response

The DOE is aware of this information.

6.21 VICINITY PROPERTIES

Most of the comments received were from the State of Colorado. The
state was most concerned with the lack of analysis regarding properties
that will be unremediated because of their location, lack of standards
exceedance, or DOE'S ability to detect their presence.

1 . Comment

There are two issues pertaining to the vicinities project that need to
be addressed in the FEIS. They are:
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0 On-go1ng disposal at the repository of vicinities property tailings.
0 Disposition of vicinities sites not slated for cleanup (20).

Response

The impacts of on-going disposal of vicinity properties is addressed in

a separate environmental assessment (DOE, 1986d), as noted in the Cover
Sheet of the DEIS. The DEIS also examined the Impacts of remedial
action at all of the vicinity properties at a cleanup rate concurrent
with remedial action at the mill site. Thus, these estimated impacts
would tend to overestimate those from cleanup over a longer duration and
of a lesser number (i.e., vicinity properties that remain to remediate
when mill site cleanup is complete).

Regarding properties that contain tailings and do not exceed the
standards, these will not be cleaned up by the UMTRA Project.

2 . Comment

Continued hauling of vicinity properties tailings to the eventual
repository site, probably for years after the mill site is removed, is

not fully addressed. Reclamation and other pertinent problems arising
from this situation should be addressed (20, 22).

Respon se

This EIS considered that all vicinity properties would be cleaned up

during remedial action at the mill site in order to estimate an upper
level of impacts. If vicinity property remediation continues after mill
site remediation, then the intensity of impacts estimated by this EIS

would decrease; however, their duration would increase.

If vicinity property cleanups continue after mill site remediation, the
disposal site will be designed to accommodate the required future
disposal. These details will be developed during final design of the

selected alternative.

3 . Comment

The estimate provided of 3465 properties to be formally Included into

the UMTRA Project and thereby require remedial action should be updated.

A figure of 3977 was listed in a January 9, 1986, transmittal from the

DOE to the State (26, 28).

Response

As of March 4, 1986, a total of 4145 vicinity properties had been

identified for possible remedial action. Of the 4145, about 243 have

been remediated, 119 were cleaned up since, about 137 were remediated

under GJRAP, and 120 were not cleaned up because of owner refusal,

leaving 3526 properties. Since 3526 is similar to the 3465 examined in

the DEIS, and since estimated Impacts are conservative, no changes are

necessary for this FEIS.
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4. Comment

Privately pa1d-for remedial actions are also being performed by property

owners In conjunction with the Mesa County Building Permit Survey

Program. Over 800 such private tailings removals have been completed to

date (26).

Response

The commentor Is correct. Section 3.1.1, and Section 3.2.9 have been

revised accordingly.

5 . Comment

The background value for radon daughter concentrations In the Grand

Junction area Is listed In the DEIS as ranging from approximately 0.005
to 0.007 WL (e.g. Section 1.3.1). The average RDC value found In

properties with structural contamination should, therefore, be expressed
as a range from approximately 0.018 to 0.020 WL (26).

Response

The average Is 0.018 WL; the range would be 0.018 to 0.20 WL. No change
Is necessary.

6. Comment

Section 5.7.5 does not take Into account contaminated deposits left In

uncontrolled areas. The last sentence Is Incorrect and falls to

acknowledge the effort provided by the Building Permit Program (26).

Respon se

Known contaminated deposits In excess of the EPA standards will be
removed during the life of the UMTRA Project. After completion of the
UMTRA Project, such deposits will not be cleaned up by the DOE unless
mandated (and funds appropriated) by Congress.

7 . Commen t

The two-month disturbance time referred to In Section 5.7.5 Is not
consistent with the one-month estimate provided In Sections 5.8.3 and
5.17 (26).

Response

One month Is correct. Section 5.7.5 has been revised.

8. Commen t

The DEIS Indicates that out of over 6900 known contaminated vicinity
sites, less than 4000 will be cleaned up by the UMTRA Project. Large
volumes of contaminated deposits will be left In uncontrolled areas
within communities of Mesa County. These deposits will Include, among
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others, those tailings deposits which are undiscovered, and those which,
due to their defined volume, do not appear to exceed the EPA standards.
Existing instrumentation and measurement techniques are not sensitive
enough to allow detection or complete identification of presently
shielded or partially shielded deposits.

Experience gained in Mesa County during the past 14 years indicates that
many of these deposits will be disturbed, moved, spread, or built over
in the normal progression of renewal within the community. These
tailings deposits must be controlled to ensure that the radiation
exposure to the public - primarily alpha radiation exposure through
elevated radon levels in structures built over or adjacent to these
deposits - is not increased. This effort will continue to impact state
and local governments long into the future. What is planned to mitigate
these consequences (26)?

Response

The EPA standards were developed to ensure that potential health hazards
due to radon exposure are minimized. The standards are used as guide-
lines to remove known (i.e., measurable) quantities of contaminated
material. Tailings that do not exceed standards based on measurements
are not removed. Properties located in excess of the standards (either
new properties or due to excavation or construction practices) while the
UMTRA Project is ongoing will be remediated; properties found after
conclusion of the UMTRA Project will not be remediated by the DOE unless
Congress mandates and appropriates funds.

9 . Comment

The continual spreading of contamination in uncontrolled ways through
human misuse should also be discussed (26).

R espon se

The impacts from the uncontrolled spread of tailings are addressed under
the no action alternative in Sections 3.0 and 5.0 of the EIS.

10. Comment

Page A-7, paragraph 2. The description appears to misrepresent the EPA
indoor RDC standard. 40 CFR 192.12 states that "the objective of

remedial action shall be, and reasonable effort shall be made to achieve
. . . an indoor RDC not to exceed 0.02 WL." If after remedial action
has been performed the indoor RDC level is between 0.02 and 0.03 WL, the

implementing agencies would then consider what further action should be

taken to comply with the Standard (26).

Response

Agreed. This section should be rewritten to Indicate that reasonable
effort should be made to achieve an indoor RDC of 0.02 WL. See the

Errata Sheet, Section 6.25.
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Comment

Page 1-2, paragraph 5, 1st and 2nd sentence, should be revised to:

"Approximately 640 vicinity properties have been Identified as

qualifying for remedial action under GJRAP and remedial action has been

performed at approximately 570 properties. Of the 6^ properties . .

(26).

Response

Agreed. Appendix L of the DEIS should be modified accordingly. See the

Errata Sheet, Section 6.25.

1 2 . Commen t

Table L.1.1, Item 6 - "GJRAP will Involve clean-up of about 600
buildings." (26).

Response

Agreed. Table L.1.1 of the DEIS should be modified accordingly. See
the Errata Sheet, Section 6.25.

13. Comment

Schools are listed in the commercial vicinity properties category.
Should they not be considered separately (26)?

Response

Schools are listed 1n the commercial category because their occupancy
characteristics, 5 days at about 8 hours per day, are similar to other
buildings In the commercial category.

1 4 . Comment

Page L-5, paragraph 3. Recommend revising "complex" to "complex or
unusually significant" (26).

Response

Agreed. Section L.2 of the DEIS should be modified accordingly. See
the Errata Sheet, Section 6.25.

15. Comment

Page L-7, paragraph 3, 3rd sentence - "In addition, between 1969 and the
p resen t, on-site surveys ..." (26).

Response

Agreed. Section L.3.2 of the DEIS should be modified accordingly. See
the Errata Sheet, Section 6.25.
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16. Comment

Figure L.3.1 is misleading in that it leads one to believe that the
whole process for a location will be completed in 14 months, when in

most cases it is longer (26).

Response

The text of Section L.3.1 clearly states that the generic schedule is

provided ". . . to illustrate the steps of the process and the relative
t ime requi red to accomplish (emphasis added) each task."

1 7 . Comment

Page L-9, paragraph 4, last sentence - recommend rephrasing as: "The
Radiological and Engineering Assessment (REA) defines the areal extent
and depth of all radioactive mill residues on the site" (26).

Response

Agreed. Section L.3.3 of the DEIS should be modified accordingly. See
the Errata Sheet, Section 6.25.

18. Comment

Page L-10, paragraph 2, 3rd sentence - recommend rephrasing as: "
. . .,

the drill hole depth may not be sufficiently deep to penetrate the

contamination, and may or may not allow one to accurately define the

depth to clean material." (26).

Response

Agreed. Section L.3.3 of the DEIS should be modified accordingly. See

the Errata Sheet, Section 6.25.

19 . Comment

The state also signs the RAA and pays for 10 percent of the cost of

construction (26).

Response

Agreed

.

20. Comment

Page L-13, paragraph 1. Appendix C is not used anymore (26).

Response

Agreed. Section L.3.4 of the DEIS should be modified accordingly. See

the Errata Sheet, Section 6.25.
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21

.

Comment

The EIS needs to further address the impacts that result from tailings
deposits which now exist and the large volume of deposits which will be

left in uncontrolled areas within communities of Mesa County. These

will consist of deposits defined as falling under the categories of:

(1) supplemental standards; (2) deposits that, due to their defined
volume, do not appear to exceed the EPA Standards; and (3) deposits
which were never identified, such as those where no known procedure or

instrumentation is available to detect deposits which are at present
highly shielded (26).

R esponse

The EIS assumed that all eligible vicinity properties would be cleaned up

to EPA standards; impacts were estimated in a very conservative fashion.
Impacts of those remaining, by their very nature as unremediated . are

beyond the scope of this EIS.

Also sec response to comment 8.

22. Comment

Our primary concern is the potential for future alpha radiation exposure
through elevated radon levels in structures built over or adjacent to

these residual deposits. Many of these deposits will be disturbed,
moved, spread, or built over (or adjacent to) as a result of normal
growth and renewal processes within these communities. Experience
documented in Mesa County, Rifle, and Durango in the last 14 years
indicates that the likelihood of this situation occurring in the near
future is great. In Mesa County alone, since 1972 the state has

performed over 22,100 gamma radiation surveys on planned building sites,
discovered 1273 tailings deposits in that effort, and documented over

810 privately paid-for tailings removals as a result of the ongoing
Building Permit Survey Program. These removals, performed so that
property owners could sell or build on land affected by tailings, were
done because GJRAP and UMTRA Project could not respond in a timely
fashion to the immediate needs of the community. This represents an
impact on a community that the DEIS does not consider (26).

Response

The purpose of the EIS is to examine the impacts from remedial action,
not to examine the impacts of past activities.

23. Comment

Page 47, paragraph 8. Nothing is noted about deposits now under
structures that are not being removed, but could pose a problem if the
existing structure was torn down and a new tighter structure was
constructed over the old deposit. This type of deposit, and others not
discussed in the DEIS, indicate that the last statement made in this
paragraph is invalid and should therefore be omitted (26).
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Response

Under UMTRA Project guidelines, once a property has been certified as
having been cleaned up to within EPA standards, the property Is eligible
for unrestricted use and sale. If evidence were received that after
stuctural modification, or land excavation, a formerly certified
property was no longer In compliance with the standards, and the UMTRA
Project was ongoing, the OflE would make a reasonable effort to
re-examine the structure and to bring the property Into compliance.

6.2i> SURVEILLANCE

1 . Commen t

It would be relatively easy to disrupt the tailings site by human
Interference. Further Information Is needed as to how the DOE proposes
to manage the site to avoid human tampering over the next 200 years or
so (9)

.

Response

The DOE disagrees that It would be relatively easy to disrupt a

stabilized site because of the thick radon and rock protective covers.
These covers would require a deliberate, mechanized effort. For
example, an Individual would need to transport a back-hoe and dump truck

over a gravelled road to purposely disrupt the stabilized site.

The framework and general elements of a post- remedial action surveillance
and maintenance (S/M) plan are described In Section 5.21 of the EIS.

The site-specific S/M plan will be developed In consultation with the

NRC about six months prior to the completion of remedial action.

2. Comment

Monitoring wells should be Installed downgradlent from the Cheney
Reservoir site which could be sampled for contaminants following
tailings burial (26).

Response

See response to Comment 1 regarding the timing of the site-specific S/M

plan and Its elements.

3 . Commen t

Post remedial action radiation monitoring and Institutional controls for

both the reclaimed mill site and repository must be Included (22).

Respon se

Surveillance and maintenance under the license to be Issued by the NRC

will occur only at the disposal site; with relocation, only the
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repository w1l1 be monitored. In addition, radiation monitoring will

not be performed as the EPA standards are design not performance

standards

.

Also see response 1 above.

6.23 PUBLIC PARTICIPATION

1 . Comment

As a general comment on the DEIS, I want to express my disappointment
that the development of the transportation plan Is outside the public

comment process. I urge DOE to solicit public comment during the design
phase so that all concerns can be heard. This will result In a

transportation plan that will be less disruptive to the community during
the long construction process (5).

Response

Development of the transportation plan Is not outside of the public
comment process. All comments and recommendations generated by review
of the DEIS win be considered during the final design to determine the

safest and least disruptive routes. The task force and local community
will be Informed of developments as they occur.

2. Comment

Public attitudes - 1st paragraph - The Mesa County Building Permit
Survey Program has also increased public awareness of the hazards
associated with tailings, as have local lending agencies, realtors, etc.

. . . (26).

Response

Agreed. Section 4.12.8 has been revised.

6.24 MISCELLANEOUS

A variety of comments called for correction of Inconsistencies and
other errors.

1 . Comment

Pages 207 and 208 . Repeated statements, such as "Remedial action
workers would be exposed to above-background levels of radiation and the
possibility of construction related accidents," imply these Impacts
would be the same for all alternatives. The Grand Junction site would
most likely be different In the level of Impacts offered, from the other
two sites, because of reduced handling of materials. A summary of the
differences should be presented (25).
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Response

Such a requested summary of remedial action worker health effects can be
found in Table 1.1 of the EIS.

2 . C omment

The last sentence on page 1, paragraph 3 is an oversimplification.
Recommendation is to rephrase as: "Since 1971 a building permit gamma
survey program has been in effect in Mesa County to help prevent the

continued misuse of these tailings." (26).

Response

The DOE is aware of this program. Please see response 4 of Section 6.21.

3. Comment

Page 6, paragraph 1, 5th sentence - recommend rephrasing as: "The
tailings and contaminated material would be covered with an earthen
radon barrier and capped with other earthen materials for long-term
protection against the disruptive effects of erosion, pi ant and animal
i ntrusion, dessication, and f reeze-thaw/f rost heave .

" (26).

Re sponse

These additional disruptive natural forces are fully described in

Appendix B, Engineering Designs, of the DEIS.

4.

Comment

Page 8, paragraph 2, 5th sentence - recommend rephrasing as: "Winds
are most frequently from the southeast, or to a lesser extent from the

northwest, . . ." (26).

Response

Section 1.3 has been revised.

5.

Comment

Page 19, paragraph 1, 2nd sentence - recommend rephrasing as: "
. . .

around Mesa County" vs. "around Grand Junction" (26).

Response

Section 3.1.1 has been revised.

6.

Commen t

Page 22, paragraph 3. The tailings pile and vicinity properties would

not remain in their present condition (because of this dispersion by

wind, erosion, uncontrolled misuse by man, . . . ) (26).
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Response

Section 3.2.2 has been revised.

7 . Comment

Township and range of the Cheney Reservoir and Two Road sites should be

indicated on Figures 4.4 and 4.5 (26).

Response

Agreed. Figures 4.4 and 4.5 have been revised.

8. Comment

Page 78, paragraph 5, 1st sentence - The Grand Junction tailings site,

the alternate disposal sites, . . . (26).

Response

Comment acknowledged.

9 . Comment

The description of the Cheney Reservoir site on page 165 is not

consistent with an earlier description on page 33. That is, the area of

the stabilized pile is stated to be 80 acres on page 165, but 62 acres
on page 33. Also, there is inconsistency between the stated 120 acres
(total) and the stabilized pile area of 80 acres plus the 58 acres of

reclaimed wildlife habitat (27).

Response

Section 5.6.1 has been revised to be consistent with Section 3.2.4 (62
acres is correct as is 18 acres to be reclaimed).

10. Comment

The description of the Two Road site on page 208 is not consistent with
an earlier description on page 165. On page 165, the site is described
in terms of 80 acres (total) disturbed. Of this 80 acres total, the
stabilized pile would cover 62 acres and represents a loss of wildlife
habitat. However, the residual 18 acres would be reclaimed as wildlife
habitat. Yet, the implication on page 208 is a total loss of 80 acres.
Is the apparent inconsistency due to reclamation of the 18 acres for
wildlife, but not the former use of low density grazing (27)?

Response

Section 5.17 has been revised to indicate that 62 acres will be lost.

11. Comment

Page 140, paragraph 1. The word "Gaussian" is misspelled (26).
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Respon se

The text has been revised.

T 2. Comment

(4.12.7 Transportation Networks, Regional Networks, p. 120, third
paragraph, third sentence) . . . and a passenger train that runs daily
(24).

Response

Agreed. Sections 4.12.7 and K.1.7 of this FEIS have been revised. See
the Errata Sheet, Section 6.25.

13. Comment

Pages 60-54, 173-174. Define and quantify "large" increases in truck
traffic In terms of percent Increase (25).

Respon se

The requested information is shown in Table 5.11, Section 5.13.1.

1 4 . Comment

Figure 4.16. 32 Road is mislabeled; State Fllghway (SH) 146 is now
designated as SFI 141; 29, 30 and 31 Roads do not cross the Colorado
River (26).

Response

Figure 4.16 has been revised.

1 5 . Comment

Page 127, paragraph 3, 2nd sentence - recommend rephrasing as: "
. . .

truck trips would also be taken from the specific site to and from
various commercial sand and g ravel distributing sites, and/or the 3? and

C-1/2 borrow site . . ." (26).

Response

Section 4.12.7 has been revised.

1 6 . Commen t

Page 195, paragraph 3, 2nd sentence - The improvements on State Fiighway

146 (32 Road), now designated SFI 141, are now complete and are located

north of the D Road. The Colorado Department of Highways has no

improvements planned for the segment of SH 141 between D Road south to

Highway U.S. 50 (26)

.
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Response

Section 5.13.2 has been revised.

1 / . Commen t

Page 81. paragraph 1 . 2nd sentence : Change "Perdy" to "Purdy" (25).

Respon se

Section 4.6.1 of this FEIS has been revised.

1 8 . C ommen t

Page 81, paragraph 5, recommend adding a phrase that "Ihe washes on the

site are occasionally Incised to depths of five feet or more and some
show steep banks Indicative of rapid erosion" (26).

Response

Agreed. Section 4.6.1 has been revised.

1 9 . Comme nt

Page 158, paragraph 5, 3rd sentence - "
. . . and would stabilize near

8.8 to 52 pC1/1 after approximately 1 00 years." (26).

Response

This sentence has been corrected.

20. Comment

Abbreviations and Acronyms: "NRC" stands for Nuclear Regulatory
Commission, not Nuclear Regulatory Agency (28).

Re spon se

Abbreviations and Acronyms have been revised.

21 . Comment

List of Agencies, Organizations and Persons to whom copies of this
statement are being sent: Under Nuclear Regulatory Commission, the name
Paul Hlldenbrand should be changed to Raymond Gonzales (28).

Re spon se

This list has been revised.

22. Comment

Table F.3.4, page F-55, several references to Table F.3.4 are made that
are actually references to Table F.3.5.
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Response

Agreed. The correction has been made.

6.25 COMMENTS OUTSIDE THE SCOPE OF THE EIS AND ERRATA SHEET

Several comments that were outside the scope of the EIS were
received. Table 6.2 lists commentors that expressed preferences for
alternatives

.

1 . Comment

If Cheney Reservoir were selected and there were a renewal of uranium
processing activities, would this continue to likely be the area to
place the tailings ( 1 )

?

R esponse

At this time, It Is Impossible to estimate the likelihood of future
disposal

.

2. Comment

I came here today to express my support for the remedial action program.
The mill tailings pile represents a long-term health and environmental
hazard and should be stabilized. I strongly urge Congress and the State
Legislature of Colorado to continue to allocate funds for this project
(5).

Response

No response required.

3. Comment

Clarify liability Issues Involved with this project. Provide
Information on Price-Anderson

.
(Federal Indemnification Act) (20).

Response

In the case of a nuclear related accident, Price-Anderson assures the
availability of a large sum of money to compensate any member of the
public who has suffered a loss. It provides for Immediate emergency
reimbursement for costs associated with evacuation. For non-emergency
claims. It establishes certain procedures to facilitate recovery.

Price-Anderson also puts a cap on the Industry's liability for each

nuclear Incident, while at the same time It provides a guarantee that

the Federal Government will review the need for compensation beyond this

amount. Thus, Price-Anderson Is a closely Integrated package that

balances the benefits of public protection features against a

predictable level of financial exposure for the Industry.
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4. Comment

The best alternative would be to stabilize the present site, make It

Into a park, and to open the river to fishing (19).

Response

No response required.
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Table 6.2 Preferences as stated by various commentors

Alternatives
Total by

In favor alternative Opposed

Total by

alternative

Alternative 1

No action 0 0

Alternative 2

Stabilization on1 the 3. 11.
Grand Junction site 16, 19 4 0

Alternatives 3 and 4

Disposal at the Cheney 1, 2, 3,

Reservoir site 17 1 7, 16, 18, 8

19, 24

Alternatives 5 and 6

Disposal at the Two 1, 2. 16,

Road site 20, 22, 24 6 3, 11 2
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ERRATA SHEET

GRAND JUNCITON EIS APPENDICES

APPENDIX A

Page A-7, paragraph 2 , 1st sentence, change to read: "The standard

requires that reasonable effort should be made to achieve an Indoor RPC

not to exceed 0.02 WL."

APPENDIX B

Page B-19, paragraph 6, 2nd sentence, change to read: " Uncontaminated
materials excavated from each pond ..."

Page B-35, first "bullet" under the Cheney Reservoir Site, change to

read: ".
. . (approximately four miles)."

Page B-53, paragraph 5, 4th sentence, change to read: ". . . the Grand
Junction city limits, D Road from 15th Street to S.H. 141 . . .

."

Page B-55, last paragraph, first sentence, change 1.1 to 1.0.

Page B-56, paragraph 2, first sentence, delete word "hazard."

Page B-56, paragraph 3, delete the existing paragraph and replace with:

"This potential for differential settlement, however, is

expected to be eliminated or significantly reduced for many
reasons. First, observations made at other UMTRA Project sites
revealed that normal excavation and placement procedures provide
sufficient mixing to prevent the relocation and placement of

extensive layers of slimes. Second, the presence of a localized
concentration of slimes, when compacted to the densities to be
outlined in the design and construction specifications, will not
significantly affect the stability or settlement of the final
pile. Third, the tailings material properties which will be used
in the analyses performed in compiling the final design will be
representative of the materials placed in the pile. The construc-
tion specifications will include the necessary guidelines for the
contractor to achieve the material properties required to ensure
a stable pile. On-site quality control will maintain both appro-
priate compaction and placement of these tailings materials as
per construction specifications."

Page B-56, paragraph 5, last sentence, change to read: "This would
restrict water buildup over the earth cover and reduce freeze/thaw . . .

."

Page B-63, paragraph 4, last sentence, change Section B.3.6 to B.4.6.

Page B-82, Table B.5.1, for months 7-14, for "Crane" change to "1 1 1 1 0

0 0 0." In addition, change "Truck" to read "10-cy truck with 8-cy pup,"
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ERRATA SHEET (Continued)

Page B-83, Table B.5.2, for month 16, under "Truck drivers" change: 54
to 59; for month 2, under "Total man-months" change 48 to 45.

Page B-84, Table B.5.3, for "Total equipment months by type": under
"Compactor," change 66 to 64; and under "Total pieces," change 2338 to
2336.

Page B-85, Table B.5.4, for months 33 to 34, under "Total man-months,"
change 146 to 145.

Page B-86, Table B.5.5, for "Total equipment months by type," under
"Compactor" change 66 to 64. In addition, for "Total pieces," change the
last two numbers (185 and 5305) to 65 and 5303, respectively.

Page B-88, Table B.5.7, for month 17, under "10-cy truck" change 0 to 4.

Page B-90, Table B.5.9, for month 34, under "Total pieces" change 193 to

73.

Page B-91 , Table B.5.10, for month 12, under "Laborers," change 6 to 5.

Also, for month 2, under "Total man-months" change 60 to 62.

Page B-92, Table B.5.11, for "Cheney Reservoir truck," under "Front end
loader," change 407,500 to 193,000. Also for "Totals," change the follow-
ing: 4,947,800 to 4,733,300; 5,146,860 to 5,146,900; and 6,818,000 to

6,817,700.

APPENDIX C

Page C-23, Table C.3.6, for "Hydrologic criteria, distance to rivers,

lakes, etc.," add a 2 under the "Weight" column.

Page C-24, Table C.3.7, for "Lucas Mesa," under subtotal for "Hydrologic

criteria," change 10.1 to 13.1.

Page C-25, paragraph 1, change to read: "The weighted scores for the

hydrologic criteria range from 12.3 to 16.2 points. The 6 and 50

Reservoir, Cheney Reservoir, and Lucas Mesa sites were rated about the

same, with 12.3, 13.6, and 13.1 points . . ." Delete the last sentence.

APPENDIX E

Page E-13, paragraph 2, should be deleted and replaced with the following:

"The Mancos Shale underlies the entire Grand Valley and

forms the Book Cliffs and the base of Grand Mesa. This formation

lies conformably on the Dakota Sandstone and consists of a thick

sequence of gray, fissile shale with several thin (less than two

to three feet) sandstone beds. A given sandstone bed can have

considerable variation In porosity and permeability, as well as

In thickness. The sands at the base of the Mancos Shale are

transitional with the Dakota and could be Interpreted to be
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ERRATA SHEET (Continued)

either formation. Sands within the Mancos Shale in the vicinity

of the Grand Junction site should not be considered as aquifers

since they tend to be thin and discontinuous. In addition, the

vertical permeability of the Mancos Shale is low and its thick-

ness is so great that vertical migration of fluids into overlying

and underlying units is very unlikely."

Page E4-10, paragraph 6, change Herrmann et al., 1970 to 1980.

Page E4-29, add the following references:

Kelley, V. C., and N. J. Clinton, 1960. Fracture Systems and Tectonic
Elements of the Colorado Plateau . University of New Mexico
Publications in Geology No. 6, University of New Mexico Press,

Albuquerque, New Mexico.

Pearthree et al. (P. A. Pearthree, C. M. Menges, and L. Mayer), 1983.

Distribution. Recurrence, and Possible Tectonic Implications of

Late-Quaternary Faulting in Arizona . Arizona Bureau of Geology

and Mineral Technology, Open-File Report 83-20.

Sullivan et al. (J. T. Sullivan, C. A. Meeder, R. A. Martin, Jr., and

M. W. West), 1980. "Seismic Hazard Evaluation - Ridgway Dam and

Reservoir Site - Dallas Creek Project, Colorado," Unpublished
Report, U.S. Water and Power Resources Services, Sei smotectonic

Section, Denver, Colorado.

Page E4-31 , "Sanford et al.," change 1979 to 1981.

APPENDIX H

Page H-3, Table H.1.1, add the following birds:

Location Scientific name Common name

1 Aix sponsa wood duck
2.3 Alectoris qraeca chukar partridge

1 Anas acuta pintail
1 Anas carolinensis green-winged teal
1 Anas cvanoptera cinnamon teal
1 Anas discors blue-winged teal
1 Avthva americana redhead
1 Aythva valisineria canvasback
1 Branta canadensis Canadian goose
1 Buceohala clanqula common goldeneye
1 Merqus merqanser common merganser
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ERRATA SHEET (Continued)

APPENDIX I

Page 1-7, last line, change 4.38 to 3.86.

Page 1-15, paragraph 3, last sentence, change to read: "The concentration
of Rn-222 at the Cheney Reservoir site was 0.47 pC1/l .

Page 1-32, paragraph 2, change 4.38 to 3.86.

Page 1-32, paragraph 3, change the following: 4.38 to 3.86; 2.75 to
2.42; and 0.550 to 0.485.

Page 1-32, paragraph 5, 2nd sentence, change 31 mem/yr to 31 mrem/yr.

Page 1-38, paragraph 1, change the following: 4.38 to 3.86; 1.44 to
1.27; and 0.287 to 0.253.

Page 1-41, paragraph 3, change the following: 4.38 to 3.86; 1.44 to
1.27; and 0.288 to 0.254.

Page 1-46, Table 1.5.13, change the following: 60 to 75; and 717 and 732.

Page 1-47, paragraph 4, change 1.44 to 1.27.

Page 1-50, paragraph 5, change first sentence to read "The radon c oncen -

tration may be . . ." Also, change 2.21 to 3.86 and 9.1 to 15.8.

Page 1-51, Table 1.5.18, change the following: 3.89 to 4, 38.9 to 40,
and 389.0 to 400.

Page 1-62, last paragraph, change Table 1.5.4 to Table 5.4.

APPENDIX J

Page J-4, paragraph 1, delete the first two sentences and replace with:
"The Formative Period was followed by the Proto-Historic period. Hunting
and gathering were the primary subsistence base. Recent archaeological
evidence Indicates that the nomadic, archaic-type lifestyle continued
through the Formative Period and Into the Proto-Historic."

Page J-5, paragraph 2, 8th sentence, change to read ". . . structures
were demolished and /or extensively altered."

Page J-5, paragraph 2, 9th sentence, replace with "The SHPO, In September,

1986, determined that the site Is Ineligible to the NRHP."

Page J-5, paragraph 3, delete entire paragraph.

APPENDIX K

Page K-1, paragraph 2, change reference date for Colorado Department of

Local Affairs from 1985 to 1984.
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ERRATA SHEET (Continued)

Page K-7, Table K-15, replace with new Table K.1.5 (see attached).

Page K-10, Table K.1.8, replace with new Table K.1.8 (see attached).

Page K-14, Table K.1.11, for "Total," under 1980 and 1982, change 307.3

to 307.6 and 383.6 to 391.6.

Page K-16, Table K.1.12, for "1975," under "Durable goods," change
10,674,000 to 10,694,000. Also change the reference (USOOE, 1982b) to

(Regional Economic Information System).

Page K-23, paragraph 2, 4th sentence, change to read: "... six council
members, except for Grand Junction which has a seven-member council ."

Page K-26, Table K.1.21, change the reference 1984b to 1984a.

Page K-27, Table K.1.22, change the reference 1984 to 1984b.

Page K-31
,
paragraph 6, change 20.0 to 12.5.

Page K-33, Table K.1.26, for "Grand Junction," change the following:
28,500 to 19,000; 9.98 to 6.65; and 4.28 to 2.85. Also, delete the last

line of the table "^Total . .
."

Page K-34, Table K.1.27, change 20.00 to 12.5.

Page K-39, paragraph 2, 4th sentence, change to read: ". . . trains per
day and a dally passenger train.

APPENDIX L

Page L-2, paragraph 5, change 650 to 640 and 500 to 570.

Page L-3, Table L.1.1, Item 6, change 650 to 600.

Page L-5, last paragraph, 1st sentence, change to read: "Complex or
unusually significant vicinity . .

."

Page L-7, paragraph 3, last sentence, change to read: "In addition,
between 1969 and the present .

..."

Page L-8, Figure L.3.1, delete the "Sign Appendix C" line.

Page L-9, paragraph 4, last sentence, change to read: ".
. . and depth

of all tailings material on the site ."

Page L-10, paragraph 2, last sentence, change to read: ".
. . the

contamination and may or may not allow one to accurately define the depth
to clean material .

"

Page L-13, paragraph 1, delete last three sentences.
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Table K.1.8 Personal income for Mesa County, 1975 and 1980^

(in thousands of dollars)

Income category 1975 1980

Total labor and proprietors' income 236,285 525,410

Personal contributions for social insurance -12,022 -27,692

Residence adjustment 185 3.731

Net labor and proprietors' income 224,448 501,449

Dividends, interest, and rent 51 ,443 134,208

Transfer payments 48.945 86.540

Personal Income 324,836 722,197

Total population (thousands) 63.3 82.8
Per capita personal income (dollars) 5,135 8,726

^Data from U.S. Department of Commerce (USDOC, 1985a, 1982b, Table 5).
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6.26 COPIES OF LETTERS

This section reproduces the written statements submitted on the draft
environmental Impact statement for remedial action at the Inactive uranium
mill site located In Grand Junction, Colorado.

The substantive comments In each letter have been bracketed and numbered
to Indicate where they have been addressed within Section 6.0. Each letter or

statement also has a number In the upper right corner which Identifies the

author. A numerical cross Index Is provided In Table 6.1

Copies of the public hearing transcripts are available In the reading
rooms of the libraries listed In Table 6.3.
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Appendix

J-3.2

t

Cheney

Reservoir.

Second

perecrephi

"These

sites

vrould

not

be

impacted

by

remedial

action"

should

be

omitted.

Add

instead,

"These

sites

will

r»ot

be

6.18.8

directly

impacted

by
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action,

as

they

are

outside

of

the

designated

disposal

area.

Indirect

impacts

to

these

and

prehistoric

sites

in

the

area

are

anticipated

(resulting

from

increased

accessibility

and

visitation)."
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ô

S ^
0 • ^U • 9

«
^ 3 «

s
• fl
(4 M &
9 O M
• i« 9

*
M 5 ^
• s 8

1 3 s.
o e •

9 «M 9 •

X 9 9M 9 9
9 9^3
O W 9

9

9
i 9 ^

K
^ 9 *>4

A4 f
• e o «
O 4J X 9
• ^ ^
9 9 9
O 9 9 bO ^ 9 t0

fn «M^ •

«H

9
um

9 Z

0 0 9
• «« 9

^ ^ S
5£«
.3^

1*4 ^ E

9 8 M
9 0 9
1 9 ^
l"’5
9 9

9 9 •

*
9 « •

X 9
9) 9 ^.9X9
3-|

a 9 *9 u
9 9 9
*J 9 9
9 w m
9 u a9 9 9^& 9^ O ^M U 9 a^ a 9 2

CNJ

^ 9

M
9 9
9 X

k< 9
!La i
o M o

8
0
te •

*« U 9 •^ •

9 • •
«4 e ^ 9
^ sa I
9 9 9
^ Oi KX
9 X
9 9 9

«4 9 9
9 9 0 9

• a 2L.O
•e 9 9
9 9 <*4 *i^ ^ ^

9 e

“
**f g9 Ml U

£ 9 hr 9P a| o 9

«n CM

^o

9

2 0 9 9 C4 «
9 9

** a • S

f « w •
i 8^-c
8

• 8
*

i*|l
• : 2

-»

- S “-g
« 9 9 O
9 U M•^9 9X U 9 9
9 44 9 9
O • & 9

M ^ 9

l-Sg ^
S 8 o w
" 2
23 O 9 41^ 0 X 9
O 9 * «

^ 9 > 9
s as:;
«4 9 9 M
in ^ ^ 9

9 9 9 «4X M ^ «H- • ^ • P
9 8

9 O -•.
!

O ^ 9 9 u
9 9 <H

•8*5x 3M • & X
0 9 9 9
P 9 M Wb 9 9 « •

a:^ s-s
0 9^39
O ^ O CW 9
0 9 99 9 f
8

0 9) 9 5M JB

» t W *8 9&0 X
2!r95 9
9 X MM 9 M 9 o
O «4 ^9
l«^>5

sili:
«ini9 9 «4 M X

SO9w ^• CM

X

I
"

"

O 9 X
U 9 44 X

I 9 9
9 9 ft

*3 M9 ft 99 9
a 5 -
9 ft 9« 9 99 9
ft ^
9 9 «4
9 0 9
8 .

:

ft M
« O M

9
*o ^
9 9 9X X M9 44 9

o
SIC 'S

3
^ g
9 O

9

^ B 8

g :

.

9 9ft
sr

•a *'5

8 « S o

^3 8

ft ^ 9
9 9 ft *99 e 09 ft <4«

9 9
ft.f JS|
9 ft X X
0 9 9ft
9 9 M 9

5 . •:X 9 9
9 X ^
9 O
9 44 M ••X 0 0
^ ® a

o
J
92

0 0 9 9

:;S5 ft.

Sb? s

1 = a>
0 9 9 9
0 0^9

9 OX O 9
98-009X909 0 9
O • ft M
ft 0 Ift 09999
0 9 9
0 9 9 9
^ kl ^
O 9 44
9 44 f
« fl O
0 0 9ftX 99^9
>sa ^'g
- s s

•
^ 9 & 9
9 g H 9
S3 *1
agaf

8 e
'*•88 4
^€858

•- 8b e .H
>4 <U U «4 •
>4 e a w •

• " a J ^
• 8 S^t
5 • 3 !L

6 I 2 g2
e 44 u a

CM

«x

3
0 *3

f S. 8

8
0 9^ 9

^ 99 ^
0 0 9

Ki

,1

f " £
9 0

e 0
S

ft o
9 0

95 -

O 9 M u9 9 9 9
9 S ^ *
009

ft w 4»

8 9 • 7
I
X 9 ft
44 «>4 9

9 ^ 9 M
44 f ft 9
0 g f ^« ft &9 0^
0 ft 9
X 0 a ft
44 ft 9

1 >***
0 9 44 0

8
ft. 9 o

S-3 «9 0 0 9
5 O 9 9* 9 ft 0

0X0
44 iH

^ 0
0 O ft

0 9 0
ft 0
9t 2
980
3 a 9
a -s
M e 9
§3^

14} X ft
0 9

2 -H
• 8
32^
• S3
31 £
833,
& O O
H O ft90 a

x«
o o
s •
» e

r 3

U
0 H
^ 0

3 8 .

0 9 m9 44 «
O 99 ^ «
ft ^ o
*4

• •
0 0 99 ^
9 44 0
31
9 *
0 ft

o
o'"3
1 g

9
2

CM ^
«

SO

Cm
X
flO

O'

ft>

2

Oi

a
in

a ti
99

& %M X
t9 e X
e- t9

Hi a"
f . ^w ^
53u

. 9 (4)
• > -4 siM O ft. aj005 .

•.

«s
IS
si
oe
ft] o
ft. X
9) 2

r
s

M8
V)

**5i

M

2
o-g

ft O
&£
O

ais

X o
S 9
X

«M 44

o
o^ 9

9 O^ 9

8‘S
ft ^a 99
9 o
9 e

:i
S-2

9 ft

^ f
I X O &

9
I ^ 0
9 9 ^
9 9 9
O M X

0-8
0 9ft^99
9 »
0 9
9 9

c- 9*4^9
9 99 0^99
1

° 899 ft

ft

g
9

9 MX
3
9 9
f** . .

ft O' ftsM
ft. ^ ft. ftX 9 ft 9

2 133
9 « BX a 9 9
9 B n o

SO

Is

9
9

ft
O9
49
&

1 &
ft B

3 ::9M 9
0 99
^ 9

0 9 9 •

9 9 9 9
9 > 99X99

ft ft 9
9 ft. ft.

0 44 O

8 3^
“

5 9 *0
9 9

t! 9 O 9

a:§^
2 * ft 8& 9 9 o

ft. 44 S a

X 8
« 44 • X
I? 3 0
ft ft ft

0 0X09 O O X
. ft 9 u
9 44 £ 0
ft. U 9

B ft. 0M 9 9 >
fl ^ ft O9 B C i
9 0 9 9
X o Oi ft

X
X

o
o9 9
44 O
o

n
O ft •a9
9 9«
8 9 M

3
B
9

9 B I^ 1 1

O
0 O

9
O 9
ft Oi

^ 99 9*
9 *0 O
O O999

ft ft
0 9 9
9 ft B

^ S O
9 ft 9
g 9 ft& 44 0
ft 9 0
93 9 u

«o

81999
44 O 9

9 0 99 M 0^ B ft

ft 0 ft 9
9 9 B
^ 9 i 44
9 44 9 9

t Ee*"
0 9 99 X

C4 • ft
ft 9
0 0 9 0

0 9 ^
ft ft 44 e
9 144 ft 9
2x19
0 44 O 9
0 9 ft 9
o 9 a 9
O 9
X ft. 9

44 44 9
• ft 9 B
a 9 0 9
0 9 «4

8 33 gO 9 ft O

2;

O 9X
8^
fe

•^X
9 O
S’* V
0 2 £
ft 9

9 ft
9 9 0
9 ft 9
"5

I9 9 0

3 « “

000
0 O 0
B. Oi
H 0
9 9
^ O g9 0 I9 9 9
O ft 9990
ft o o
8 2 X
O 9 ft

44 9
9 g 9

« 2:8

9^

9^X ,

•x

o
9 ^
9 9 09 0 0

0 ft OX ft ft 0
ft 9 9

&«44 O
9 0 0 9
0 ‘

9
ft

1
*0 ft

ft. 0 9 •

44 0 *4 X
0 9 9 «

44 9 O
• O X * ^
0 9^90
9ft ft 9

1 •! 5 s

!

•9 9

9 ft 9 ft 8

1
O

82 9
O ft ft9 ft 9
44 9 44

8
& 9
O ^

O ft
Ok ft^ «4

r* *9 44 44

9 9 9
_ O X^ 9 44

S3 a

s’”*9 e ft
ft o u

_ - _ - s .3 _9 9 /- O Oi *ft M9 X 909Pft 0409440
ft 9 9 9 X^ • 9 ft ^ 0

O •'09 p90B

^ ft

S3
M O9 ft

8 g

0 0
O
21
S ‘O

8
9 0 9^59

ft O MM 9 ft 9>09
B 9 9
O 44 9 44

« ??’
ft ft 9 ft

9 9 9 99 44 9 J59 9 9ft
9 0 44 O

X
o

0
2

Xw
o

Oi

Oi

X

813,
B 44

j
0 >.

"

9X0

U 9
9 ft9 9

IS

3 ®
• C:

O 9 >.9X9
&I1^99
S • •
44 X B>
9 ft 9

99 O
9 ft ft9 O
O >. ft

o ft o
0 9 90^99 e999
9 0 9

ss
9

^ w999
I O 44a 9 0
0 S P9 0ft
9 0 9
> O 44

1 81

O >.
44 ft

X 9
ft ^ B

^3l
9 9 O

S 2
"

.

a 9
9 o

ft

9X
44
0

1 2
9 9
O 9
3 1
0

9
44 B
9 OX 9

44 •

0 0 Oi
> O <M9 O «

E
9 fl9 9

2 • I9 ft O
9 0 0

B
B 9
0 9 99 0 Oi
44
O 9
0 9 •

0 «4 9
B ft

0 ^
9 0 9X O 0
**2 S

X
9

X
X

fl

I

399



c\i

s •

«

S S5

S 5

1

S t'Z

S &i

* !i

.

:

4 a
• &

• «A • 4i e M
«4 (s e M

&s

IS
V fu o

-®5

SI
« t

3J5

•8-S •^ • X
a e 4*

§ 3
ti 8 E-o
• S S5
0 9 0 ^
« 0 «^ «4 • W

«4 &
«
ji <M 9 M
~ • u u •

83 1M «M U
e ** a 9t m
« ^ ^ ®
• o X £
8 S: “ «
*""3
a ^ ^ u
o « « V >
w4 ^ j: ^ ^
t;

s'®
8 «

It .3 3
• • U ^

«i4 e « «4^0^09P u « w M

(Si

yC

9 »H
e *4

*4 ^
9 ^X U

« 9
fl 79 9 9
8 • e •

l
9 <9
*4 9
9 44
U 9
«4 g
*8^

S g'
M 9 •

3 I
*4 O

“33
9 1X 9 H •

M 0 9sM O 9 44^ o 4^ g
•“ M<M 9 O
9 0 0,

0 9• 9
33 •
9 9

• 9 9
9 «4 9
1 M 7
9 M

9
O
73
9

• 90
9 O >

9 _X «4

9
_ - 9
9 *0 9 9

o scM 9 ^
g 9 ^ H
8

9 9 0

I
_ 9

_ 9 9 ^ 9
9 0 9 9 9 < 9
I 9 2 X 9 Oo 9
9 • 9 X M 9
9 9 9 9 9 9

9 Oo
73 X

0 9 9 9
9 0 9 0X 9
9 9 9

9 9
9 to 9 9
9 9X9
9 9 9
9 9 0

3 3 o X v9 9 9 0
9 9 9
0 9 9^9 9 3 9 09^90

9 • 3
73 X K 9 I9 9 • 3 I
9 w O O. 5

g «

% 3
a.%

9 o X
M 9
•'a

0 ^ ^ 99 0 9 9X999 9 « 3 I9 o 9 a ^ "

s %

&€9 9s 9 9
9 ^ ^ 3

O
9 9 9 9

I &
9 9 X a O^99

S 99
gt9
9 »S

82
9 9

8 a .

2
9 0 9
O O S9 o a9 oX W ^

?33
0 9^
9 9

«4 9
9 9 9
3339 99 3s
9 9 I-4

O *4 pH
9 9 9
9 9 9

flL 9
w b
® ® 19 9 o U

9 U
^

I9 9 &
_ _ 9X99 & 9 X 9 0

9 9 9 9 O

&
9X9

?9
8

9 W9 9

2 8
&w
9^ 9
9 i
9

9 9 9

g
O 9

<3

8

I

•O

8

O
M

3s a

S*.
ut
9 3

38

ll
U W9 3

9 9 99 9 X
9 9
& *"3

£ it

t 3 §9999 9 9
9 9 9^
t
9 9 99^9

0 9 9
2

9 9^
«M 79 X ^
O 9 9

fl ft 9 3s
O O 9-H9 9 X *4
9 9 9 9
9 9 9
9 9 9 i
9 9 9 9

?88-
CL 9 9 I

.b 3 O U

8 -3

8-^*lO b ^ Bl

• o o «
£ 9 b£-2“
o e 8 e
*< o u b

.tlL- * b
j,
b

3-3 11
feS

• -8
9 9 9 99 9 9 9 9
o g^ 5

“
o o
-S3, ,T)
9 ^ 73 O 9
9| 9 I9 9 9 3

3

9 9^-
9 0 9 9
9 9 9
3 9 0 9
9 9 0 M9 3 9
9 0 9 _

9 0 9
X 9 o 9 3
?9 ®

Si2-5X .09.
9 9 I 9 _
9 9 9 9 9
S2 3 8 2

la -& 9 a o o
M 9 9 0 O <

9 9^09

(Si

SO

2 8X
O 9
O9 9

il

2
2 g|

•s. o 9

8 ^

X

*!
•4 9

1 “
.

&E.|
•8 S

_ ^ 8
3 9 9
O 9 p49 9^
9 O

8 9 99 X
“So
9 V 9
X O ^P 3 9

CM

SO

c

I

O'X

9^
X Xe

ff

3s

i

a

b. B 2
0 0 0 *4
9 0 9

1 • g.

•o

S 3

• ft^ 9 9
3 9

s *4 9 9 9 99 *4 9 o J
> X 9 ^9 9s 9 9 I44 OX 9 I 9 3
9 o 9 9 5
0 9 9 0 9 9

99
o

O 9
3 m

O • 9 *4 «44

9 *4 9 X 0
-38 2 2 i- ® 2228

X
X

OS

OS

so

i| 5

8 a I 2
3 9 0 0 99 9 9 O 9

O 3 0 9 O 3s^<9 9
9 ^ X s^90 «

S
X 9 •

0 3s
• o 9 44 o 9
g
M 9 0 4f &

X ^ 9 5 9 9
44 9 X O 9

9 44 9 013 9 *4 b
0 9 0 0

9 9 9 9 9 0

f
u Z *4
9 ^ Q «4

3 o o a 39 a 9 X
9
X *M

82
3 O)

^ 9
0 X

O
o o

44 9
O O
ts

9i

9 9

9 &9 9 9
-0^73
3 9

0 m
i-s

9 9
i 9 99 99 44

S -o9 Xr^
* 0 (7

9 9 9
0 3 3
_ X O

9 9 9
0 0 3
H 0 9
“2 8
0 & O9 9

O 9^ o ^
1 9 9
3 3s 9
O 9 X
3 t,
9 3 0& 9 9

o s9 9 9
o o

f X
44 U

2 ei;

*o o
3s 99 44 9
9 9 X
44 9 44
9 &3*99 0 9
3 0 0

“•oS
S 8 £X X &

93 9 3
9 3

S X 9
9 ‘fl

* 6 9
ea ®

O 44 99 0 99 9 X
9 P

I
•

3 ^

9 OX o
44 O

9 44

0 9
O9 -O
44 9
O 9
9 9

99 3
a?
73 9

I!8
“2
3s
44 9
3 3

3 O

S ?
a. a

Ir
t

3 3

2 -
44 449 9
“ E

r£
3 ?
O 99 ^9 9
9 9

0
9 9

. X

9 3s X
0 X
O 9

3 9

X -9 9
“12
2£3

3 ^
9 9

3

3 X X 3

9 O
9 X-- BP 3 X

"
9 3s 9
9 3 X
0 9 3

O 9

9 I 9
O O X

V/
O •

“ g-g
9 39 M 9X o ^
“ &3
o o o3 9 0
*9 O
8*0
0 9 0

til
3 9

3 V)
3 0,9
O 9 X
0 3 0

9 O
*2 i3 9 &99X9

8 8 ^
« 9 9

I “ gX 9 9X 3
9 3 9
O X
9 X X9 3 9o o

S44 9
9 144 XX 9 3
3 0
• 3

0-89
O
X9
X

9 »•> S

34 9 X
O 3 rn

9 9 X
9 I O
9 1 3
3 0 9

3

:

3 9
9 0 9
5s:
9 3sS9 3
9 3 0

8 fta
0 O 3930
3 0 9

X 0 X
9 9 99 9 3
•g*a
£83
O 3
O • 9
9 9^

O
0 5 3999 .

6 0
9 3X ox
0 e
*4 0 9
a 5 •
9

S X
o e

3 o 9 w

s

999X 9 XX 3
9 9X M
P 9 9

3 X
' ?•
aJt;2
9
3 9s34
X 9 O

3 C 9
ftl:;

0 X3 3 9 0

•ii=
' 2 • 2
9 O
9 M9 XX 0 9 4499 X 9
^ X 9 ft9 pH Ob
3 9 X« 9 X 99X93
O 3s 9

*

9 g 3 oX I O 9
£62 8

m
(S4

X o
9 0 3
3 3
8 . 8
X 9 9 X
98^993 9 3 X 3
0 0 9 O
O O «3 X 9
o M 34

9 X 9 34
9 0 0 9

3
X 9 X
9 P 9 XX 9 C ^ 39 0 O 9 9

9 9 «44 9 9
9 3 3 3 9
“ g &8^9 O w 9 X
O 3 9
3 0 9 9 33 9 3 H O
gb2 2,
“•3 2
0 9 ft 9 a399 •

3 0 9 9 9
9 O ft X 93 9 9 b 3 3
3 9 44 3
0 9 O 9 34 9
£ » • “ “ 8.X 9 -7 9 X M3 9X999 9 0 X
• 9X99 9
2 8 :P • S' • t9 3 44 O 44

X

fH
s,y

X

9 X
s s

9 X9
3 X
3 O
8.-
O 9
3 OO 9

144

fts 33 9

00 ^9 9
ft S44 3

<3 O

-:i
0 3 0
0 o9 9
S2 8
9 3 0)

^ 8
9 3

1 . 2
a 2 8

in eo

o>
en
w*
X

o o
«n r)w w

(S4

•A X

-400 -



V£>
C\J

>0

4A

I

4-» *0 e
« e «
w •

« « «
OJ -o >w V
Q ^
4J -- X
• « U

>C «
C4 e
-H O

• 6m
<N O^ — 0>

^
o «

g * ®

<J -H 4>

<8 ^O —
^ -O -H

• 41 X
U •

•u o ^
c ^

o

«J > «M

a
U 4^

41 -H

«
k« o c
o o
O 4^ B^ J1 9
C 4-» 41^ t u

• m

3 u o
o^ '*-•owe

d i-
rsi

“O c o
4> 4) •

B 4» O
V A
M 0
B B 4>

« B
O X >U

e 4>

w O X
o ^CUB

u

« >
u ^ %f
5 ^
4 ly
e 4> P

B X
=

> O
W >s
« >^
^ ^ O

' w4 & W
B
0 O U
O (>/ B
U 4-*

O u
e 4-^ B
B ^
X o

B W
3

*o « o^ 4iJ

3 B
0 B B
» X B

B ^ B •

B ^ B X^ 3 « CO
<j O B ^
e X -4

B B
QC
« e X

O • CM
ae •— *0
e 4^ w X
•M U DO u
W B *0 ki

C B B
B W B Z
1 B w
B X cn *0
^ w B
O. M B w
* 3 -C B

a
B

B
B
BX
e
B
isa

2
X

3

c/i

t-4

B)O

Bj ^a CM

i£| w

S
5

0]
H
i

401



UNITED

STATES

ENVIRONMENTAL

PROTECTION

AGENCY

REGION

VIII

Considering

the

overall

adequacy

of

the

proposed

reaedlal

plan,

the

ONE

DENVER

PLACE

-

999

I8TM

STREET

—

SUITE

1300

I

Identification

of

two

acceptable

relocation

sites,

and

the

criteria

9
e

(/> e 41 «M e ^ w
Ua W M

w ^ a e
m ^ o
fci > ^ ^
^ it

9 ** m
• o • u

41 0X W
4d § « 41

I ^ w
• 9 e

(0 « b S
4) Nid

W
^ X ^

^ o m
«*a

n • ^ <M
hd e o
79 • •

c «X • V
O ^ c

4-t m m^ u ^ w
Cl 41 U Ck
« ^ ^ 4>

9 X U7 0 g
41 o m
• O ^

• c
4i Mw g ^

•

c> ^ ew «o «H
0 c ^
“S • s
< g 4a»
01 >> «d c
ta3 W « W

O g
ifi (/} ^X g cw X 9^ 9 4d

a u itX 9 >
• ^ g
mn g X RN^ w W XX 9 p g
9 9 9

9 9 0 0

w
C

I
g
9

O
rvj

X

I S
e e
8
<

O «

>
z

* «*-

M O
g
g 9
e cM O

9 ^ 0 9
epd Md ^ W
•H 9 g 4-1 g
g H g c a

X mn g *d gH -H a. g 9 inZ 9 O'
e c o. g KX 0 g g o
O S RH o 9 X^ «p4 4d o*

c g • 9 •

• 9 < (/) X og g . « •XX X < O.

0
g

K

1Z
I
g

o
9
e 9
0 g

g «Md 0
e w -M
g g 0^90

M
9 C
e Rd
9 >
rm g
a. -H

c ^ ^M p 9 e ^

g =

g5 6
Md Md
«d g *dgig
g g c
«d g 0
0 n
u g
fiu o *o

g- C^ 9
9 4.4 g
4i* C o

1 * ‘
i g ^
e M
0 9
g M^ t/5

1 . s
9} g ^

9 e
g a 9X I g
44 NN 3

«M mN
O 9 C

4-» 9
g c a

ga 0O g 8
•d 9

e cM b] 9> g
44 3

c ge
O 9 K

g 9xo i
gX gX u
g 4J

X

£ £
g
9

iS

4-t "u g

- s c
g g o< Rd W

>
g g

g g X
Rd M
tM 9
O 9 44
o. X 9

O Rd 9
O *o
> g

g U 9
9 g 79sac
O' g 9
g flC g^ 9
9 >s

g <
-d C ft.

9 g u
g g
c g
g I 9
4C r-4

9 g
g g ft.X g og Rd g

9 a
c a
0 9 9g^99
g c X
9 g g
S g
g g X
o r.4 g
ig 9 Rd

g S g
Rd g o
> C
g g 9
g X Rd

9 a
X o SH «*d Cl

g

s

X g R
c g 9
R^ c c“ o

g c
g O
Q
8 g g
g 9 e

^ g

J(>2^
g <M
g I ^

g 9 g
9 0 g0X9
& X

lie
u

g XX c og 9 *9

^ ^ ^ ^ o g
Cl 9 PR 9 g

«g 0 8«4d 0 a w a
O w g 9 g ga

g
g g

e g c e 9
o u 0 g

s *o I gg ^ 9 c g
9 0 g o Rd
u g g 9
o a • Rd
RN . > -o
g *o g c 9
g Rd Rd g 0

g
> X
g ^

O X X 9
ba 9 C g

0 g
C 9 RN c
9 9 g g
Rd 4.1 g 00 X
ft. g —d g

9 g g
a-d ax*
9 ^ g 9
Rd 9 ^ gX 0 g g g
^
X N g Rd

g o *g a
g 5 RR 9 cH X g o^ 9 O Rd
g g g g
9 0 9 9
O • Cla g g c o
O Rd O O Rd
U o ^ Rd ga > g g

g 9 u
g g ^ gX 9 g g
g g 9 o 0X ^ g X
bd e a
0 >s 9 be

g g g 0
C C 9 g
0 9 g X

g
C4

- . _ c ^
g ^ 9 9 c

9 U Rd 9
g g RM 0Xba a 9

8 ^ c S gX u X
O Rd
e 9 o

* g
• g A-*.

se i 8
g Ri g
S a^ 9
0 • Rd
9 g Rd
g X 8

W M

J
*d- g
ba 44

O 9

9
g

9 0
g o *o
g (N

g Cl </> g
9

, . 0
a ^ Rd u^ g g

9 e g g g
0 s Cl 9 gX o 9 i a

g a Rd o
p X a K PR
§ RR CH 9 g >.

s 9 apd
* 0 9 a Rd
9 3 9 9 9
Rd e Rd w Md

9 e
|C 0

I Rd X < 9 g
g U ft. a Rd

I 9 faJ Rd
> g g eg
, c g g s X
> g X X 0 9
I a g g g g
g g X ag g X ga g *0 Cl

8 o g c u
Rd M 3 9 9

g g 9 g
* g u

c c
9 g
> 9
*o X
9 9

g c
9 9
g
g •
> e
g 0
9 g
g

g 9
> g
9 O

>« g Cg 9 9
g O g
X U 9X Xg ^ 3g g 9
9 9

9 -3
^ g eegg
9 U

e 9
• Rd ^
9 ggag
3 g *0
g e
9 g 9
> X g

9 9
u gg c <
e 9 ft.

g > uj
Cl ^
9 9 X

X g 0 ^ a

<S1

VO

402

basis
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designation
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Cheney
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option.

Consistent

with
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Ĉ
Of 9
bi

Of ^
4-4 9

c
Of

C O
O O.

o
CSJ

(Si

'9

CSJ

O
bJ

>e

CD
(N

fcD

UJ

si;j

O
c
o
4-4

CO u. u
CO u- c^ o 9

is
bf UJ C

40
>- u. b
oc oo >-- oc Of< UJ z^ > 4-4

38 c
UJ UJ o
oc oe

fiC X <A
4-4< X C

UJ ^^ z
b> <3 oc

1
oZ 9) bf

o

o

E
tA b- >t Of Z * tA >t Of Of z

tA Of ^ ^ tA 4U P-. •m- s b • • TJ <0 Of > 4-4

m Of oj o zr^ Of z Of E A> tA Of b u T—
bf 4-> O'W ^ Of 4U ^ 4-4 b Of z W' Of c 4-f Ba b • E 40 »0 bf T9 Of •»* 40 e i> .c z o c Of Uz Of Of >s Of s Z E O' tA Of • 4-4 Of C 4-4 40 ^ z 0» b 9 tA

a.»- »— z 4-4 lA tA 40 Z tA b Of b 4-4 K O' Of b c
O •*- 4-4 • X ^ <o Z C OI O' 4-J O' C Of b- o

»— Of 4-4 O Ob tA 4-4 9 *0 40 40 0> Of ft tA o
Q, Of Of b — z c u <o o C Of z b £ >t tA b C 4-J CD

Of b C 4-4 Z^ bf O 4-4 tA O' tA >- 40 Z 4-4 40 Of ^ Of 40 CSJ

>|Z b B o. Z Of 9 bf Of z^ ^ z o b 1

4-4 4-4 0 u b> tA 40 X tA C ^ tA c c o ^•0 4-4 Of 4U z
bf tA %A c O 3 o • • 0) >t c z 4-4 E z C I—

. c b> c Of O' > c — tA • tA ‘-9 b z • z o»z — 4-4 tA b Z Of Of

z -- o •4- C L o — T9 f— Of H- ^ 4-4 Z 4-J 4-J >» b O O' 4-J >t u
a. bJ •»- o Of Z Of < *o Z y 40 c c « 9 — C 9 40 s C Of
40 — C 4-4 b •— c o 4-4 > »— *0 C 4U c b Of O 4J c o 10 o E o —
b > O Of Of ••- u •4“ 40 b r- Of 9 O' O tA o b- b Of z b bf z
o •4- Of Cj O' > • b 9 > s 40 b tA Of b 4-4 z 4-f E
« ^ 4-4 Z O b> tA 9 C • O C O b- O 9 b 9 >, tA C to *— p Of 40

b b cr £ 4- Of b o z *— •o 40 tA b- Z >t c Of < b 4-4 X
ID 5 N Z Of c <o bf 4-» Z4- Of "O tA O c z E c « 40 O' Of z 40 Ofz LO tA 9 •*- 4-4 Z ^ > 40 b o ^o b z • • m—

>tbJ Of C T9 tA Of 40 4U 9 Of b Of U Of ft! Q- * 40 r-. 9 b
4-J 4-4 ^ > 4U 40 O Z E C z c o tA 4-4 f“ S b E O tA O' t-f o

40 z o -*- b- 40 • • 4-4 b b b b b. z 4-4 *4“ b •o b- O Of 4-4 Of t~ u-
L c o 4-J z b o Z*r- *0 O O tA Of «4- £ z tA Z C z Of z

Q.bJ z Of O — «4- tA O tA b- Z O b 40 4-4 Of O' b
b- 9 <A Of bf c C 40 z tA > 9 4-» 4-J « 4-f Of 4-4 > 40 O' Of z «— 40 40 •

c z 4“ O o b o tA « b o C tA Of B U • •^ bf 40 z Z tA
• > a b Of CT* Of Z O Of Of *o b • «J b c*. 5 > E T)

Of c 4^ bJ z Uj tA tA J b* C Of 9 O' CD O o E z • b b
u — <0 b“ tD CJ b b 40 Of 4-4 O b O ^ Of b- B 9 c lO

u o c <o >s 9 Z C bf z b tA Of UJ z Of 9 O' o 40 *0
b c 4ff- 9 Z4-4 O O O 9 tA • b4 Of Of O' 4-4 O' O tA Of c
bJ 4-4 o c ro •— tA 4-J >>•*- 9 Z « b- OC m tA s >, c 40 >» Of • Of 40

tA 4-4 c Of Of 4-4 O •*->0' E Of z Of z U Of c bf > *J
*o •*- OC OJ C 40 b b b Z 4-4 6 B c 4“ tA

0/ c y T9 Of E Z Of 4-4 o 40 • 4-J C 40 • tA 9 o O 9 4-J

E — <0 Z b — 40 b- O b § Of 4-4 > z Z O *0 c O bf o
• •5 E b £ b> O *0 O tA Of b- ^ c o 40 O-

OJ C Of 4-4 E Of o • b b- C Z S 4J r- c O «0 Of 9 40 4^ T9 O X
•«- E •4> b D 40 40 >- > E O' H- b C C mm C

E ^ Of Of CSI z c 4> z b Z X < tA 0> Of < O' o « 40 o 40

C b • z W Of O tA ^•4 Of 9 4-4 *— 40 4-4 40 Of

4-4 40 Of Of c »- Of X Of Of c Z 1 • § tA O' 40 Of s b 4-4 f— B CD b b
O' O' u b- b o ^ — CSJ O Of 4-4 40 40 9 40

c b • — • • OC Z tA to Q.-r- tA Of • Of
40 9 z CO Of E O Of 4- CM b T9 *0 Of b • ^ Z Of

X> • T9 • b 4-> O' O • Of • — 9 Of tA c e fO b 40 Of
00

4U >
4-4 4-4 * b in QJ tA 4-4 C 4-4 C •«- B CM 00 Z b •«- Of B b u

• b <0 40 40 • • Of Z O' • 4-4 04 tA b •

9 b 4.4 Z 9 fO Of O' Of Of Z U Of m 0»UJ eo 4» b *0 4-J 4-4 O'Z 4-4 9 b u
z Of b 4-J 9 bf *0 B c ^4 o c Of C 4U c o 40 •m-

CO 4-4 U tA *o c 4-4 b c tA T9 C 40 O -4- c 1 c b- <A • Of c tA --
ft) tA c

c U tA Of o b O « Of Z O Of z z u O UJ OB C b o o Of *0 *D E o
Of c Of Of ^ O' b b tA 9 o Of Z b C Of b •*m

b tA 4-4 z > 4-4 •4- 9 Z Of b» 1 *o 4-4 OJ 4-J 4-> u T9 4-4 4-J 40 40 4-> z U Of

b >,t- u o o u •• E O b- 40 ^ o bf O' bf 40 40 ^ u O' to Of u
4-4 ^ b z Of r- c **> Of z •4- b Of 40 Of Z Of Of c 0) C Of O 4-J z Of o c

bf u E 4-4 tA U co zpD CO C- V Of O b 4-4 o ZCD z CD 4-4 Z b 40 ID ^ b 4-4 tA 4-J tr> 4-J 9

CD m
CO

CSJ
CO

CO
CO 4*-

CSJ z CM z* CM

^•4 O'
CSJ CSJ

z z z z z

405



In

the

Mancos

described

on

page

F-5?;

as

well

as

to

h.

Section

F.4,

POTENTIALLY

AFFECTED

HYOPOGEOLOGIC

characterize

such

zones

of

intertonguing

of

the

Mancos

as

ENVIRONMENT-CHLNLY

RESERVOnCSTTr;

Presently,

there

is

an

described

on

page

F-49

and

shown

in

Figure

F.3.7

on

active

i

rrIgatTon'

operation'

upgradient

of

the

proposed

page

F-44,

Cheney

Reservoir

site.

Further

information

is

needed

to

i’
>>
47

47 C
47

U £
<0 o£
t s
c S.

U 4-7

U

•w- k.
47

47 4-7

£ m
4-* S

I

C

•o l-

>Y «^ u
u o
47 ^
o.
O 47
W £
0.4-7

47

i£

ae ;u
h^i47

c
&

O 3

O « 47
44 4.7 X C C
k. 7^ Ci C O O ^
91 e 70 ^ O ^ '9«^k.>^C70^
k. ^ 47 4.7 O 47 ATI

70 *9 OC C7 b CO 47 9i < ^ O^ r*.* 9 ^ 70 u
4.7 9 9t k. ^ >
l/> 4* 41 ^ API

70 ATI 9 O •K 9 « C 9 iC
i ft ^
o S 4^ c 8 aa *

Nl W S O 47 O

4-7 9 k.)

kJ |U< 70o w< «

cS
o ^

^ API o
7^ 47 • C fi A4
O C k.) i 4-7

OC e- 5 » C
4-7 70 Z ^ kJ *47
C 4-7 « IT) ^
47 .O 47 ^ >sCO U
O £ W 9i

U 4-7 ^ o « A^
•- A/A ^ 4-7 V^ 70 « * 47
>•- B O Z *- k. O
S 47 — §iiUS 47 O C

w- k 47 QC ^ O
C ^ 47 ^ W
O > ^ 4-7 W O 4.J

O*^ 70 70^ VI • ^ 47 * C
« ^ ^ rf -

C £ iU < u c

A/l M O S <0 ^
91 • C ^
C K 4-7 k. 3^ ^ ^ O— 9 U 1^ • W
^ C «*> API 47 47
70 47 ^ C C 4-7 API' ‘ API C. . O^ fO TO

473 09^^7009 < OO O S U

iL

9
47
VI

EO
47

>.£ ft
> 4-7 C

9
a. 47

k 9
47 47

o "

t
47 k
API 70

Elc
O

iO

OO 9
9 47

91 VI
k c VI— 9Oku
> 3 VA
k 9
47 9
API VI

t
4-7 47
u ^

O VI ^ o
47 VI £ ^
k VI W 70
70 9 47
U k- ^ 9

e VI o .o

w VI O
U API £
O O API

47 47 >
m- 4V k.^ ^ 47^ VI API

VI 47
API a— k

•
•• 9

t.

Om 4V

•J C

o •

47
9»4-7
C •*-

AU — API< 470 O k
1 VI ^^ >
* k< 47
• A^ A/IM 47 47
3 OC

C 91
O C >s

47

^ f C
U O 47

47 O £
l?) ' kJ

S5 ^
o.i££ API^ W9 O
O
4V 9 C

47 o
91 API

C O 4-7

•m- O U
5 £ S
« 04-7W VI
k 47 C
47 .£ O0«p U

lO
Cg

fv
CM

00
CM

91
CM

47 4-7 API 9 w9 70 UP 0 4 •

ft C 3 9 >. >1 >S 70 £ • £ m
E c W-* -» PO • • 9 47 < — u> API 4 Ui •

0 U to 0 47 C £ 47 k c ft 4 VI Ui u.
API 9 C 47 • 1 ^a 4-7 47 9> 70 • r . KS s £ 9 3 ui •

47 — •£ 0 < 1 70 £ >s^ a- e-» 4 C c 0 0 2 4 kTI
API X 4-1 API Ui < 0 £ ^70 4.i Am- API « 0 U7 A/I 70 4 P-T k £

• • API API 47 UJ 3 k u • C a- 47 k U 4 ui a ui ^ COm 3 47 C < 47 U 9 >A 47 0 CM 47 — — k a-p* k 3 0 9 0 2 •

U e— 91
s.

4“ 47 ^ 0^ UP Q. « « 9 0 4 ui B 4 — U.
API 0 m 70 API k 0 1 &= u Oft k k k 9 0 >< -- E 9 * 0 70 u P -4- .• k 470 70 >A 0£ < 0 C 4-7 k • x> ^ 1 0 0 4 9 £ 0 4

UJ 9 70 u 47 < 0 UJ 47 ^70 a 47 4 c 0 k U. 0 4 4 V UP ui ^
X API • C ft 0 «4- 4-7 4-7 API k >A Ui C W- a c API 2 £

47 47 Ui 4-7 API CM 0 • k k a- 0 47 B 9 >A 47 k k -u u 70 k- 0 3 0 > API 2
91 k 3 • Ui ft 0 g

^ 4V C 91 0 £ 47 9 70 0 fcPI £ U7 > • API API UP k 4 >-9 m 70 3 U Ui 9 k> i 70 £ ^ > k VI A 9 U 3 k API 4 a- a/i 4 4
C 0 • VI 4) s 47 70 U 9 £ API 0. C TO aPa 9 A^ 0 0 4 ui > 2 9 API c 0« 4-7 API U. k API «-B 9i£ « 47^ E 0 ^ 47 C 9 E >A 7 API a- C B C C 4 <4

• 70 47 9 0 VI Ui VI U. 9 91 •
ft 0 U U TO C k 4 4 3 9 0 2 0 k

IT) £ k k 3 4i 47 C 4-7 k u 0 47 a- 4 2 9 k API a- 9 4 4 API

<u 4-7 3 47 47 cn u K ro k 3 ^ 47 AU 3 C >> 0 C >Y £ E « 4 >>k7 0 k Au- 4919 k • API 0 • 0 a- « C k 93 ^ ui U7 u k k w- 2 £ 4 4 £ “
Ui 47 ^ 9 70 CM ^ Q A*- 70 API 3 4t VI ^ k 0 0 ^ E > k0 k A^ 70 • 9 3 > 0 API UI

>> O-^ U
a ^ 47 ui API > k- au7 A^ >A 2 k ft 2 4

Si
3 3 •J £ Ui • < 4. 3 £ TO k • • API k 3 0 E a w- k

4-7 47 u < cn UJ 0 9 47 API 70 • API UP 3 47 aup C £ 9 0 API Au> API 2 4
70 47 U £ API A^ • 3 API C k >S 47 9 > 2 ^ 0 ^i 9 API 4 Ui 3 c VI 0 c k T*-

0 k 3 ^ £ £ 47 cn < API ui ^ 9 0 U- ui k £ £ 47 0 fi TO 3 4 AO U a- 9 0 4 4
91 k 0 B k • •

s!
c 9 U* UP 9 u U- 0 API 3 2 Ui 3 2 > k£ 4-1 c u 3 0 < 0 ^ « 4V C £^ « 47 u u k 3 Au. ^ ^ a k UP 4

47 •0 API « • 91* • U S 91*^ 70 C B O.P- c 4 £ >k API « 0 2 >A
k 0 47 •*“ UJ lu E c U a 0 ui 2 ^ c 3 9u» £ «— a- • C 9 a- >
3 i U 9 C U. W c • 0 k — F 9 0 E U 0 9 <0 U i k 0 4 0 4
0 47 47 ^ ^ ft k 0 47 0 ui > 0 a 4 C API ui a iPi a- 70 2 4 a- Ci •• 2

U U 9*— £ ^ C 3 k 0 47 u>uiCiui— u 2 ^ 47 1 <J 9 k. API > Ui A— 4 in 3
3 c 0 47 4-1 U 70 3 0 U 9 C 3 47 c E TO API £ k 47 API C • 4 ft 4 A/I ui
k 3V- 3 0 u. 91 47 47 API ^ «0 4-7 3 — 4> Ui 47 U7 4 70 — C 4 B *0 9 £ —

•

1 4
4-7 0 70 • C 9 -e- u u> VI *U a- 47 u 0 9 0 ui k API u 9 4 P Ui 4 U- 2
API • 47 — 4-7 Q 47 9 U- cu u P 4- 47 47 VI *£ 0 9 47 k E 0 0 9 E >

—a 91 fi C <0 E 70 9 k 0 «-a u aP» API TO 7/1 API 4 £ 3 9 4 4 4
• • 4-7 3 47 70 C • API API Q U7 k • VI Q. 3 ^ • >1 a- Ui API cr • 4 C 9 k
CM 1^ 0 70 API £ 0 CM 9 0 0 E ^ CM 70 70 « 47 4 pa 3 4 9 • £ 0 2 2

• • 0 c u. 70 • c 47 £u7 >> 0 • • • E U • API > • « 0 E API C VI ui 9 a
U- — ^ C cn 3 VI API • 91 > m m API 47 3 CM c k API 4 a- C 2 0 ui

• • VI 47 API 3 5 • p ^ 4-7 >> 0 k • • UP 47 £ 47 47 uP • to 9 a > Ui 0 B 5 • 2
CM ^ C k 9 .-4-1^0 k 47 9 U ^ ^ 4i ^ cn u- £ — ra pa 0 c a— •a* 3 .a. 5 V £

• • 0 « C U> 0 U. £ • 9l£ 47 4-7 0 API • • 3 Ui API a- c • u u ^ £ 9 0^ £ B A^ * Ui
Ui Ui 70 C API UJ Ui k 0. C 47 47 U7 or « C « k k U. Ui API ^

ft 0 m
4-* 4-7 e» utf >h 47 API 47 9ICX UJ k- • 0 ^ 07 4 99 3 c Ui E 4 —

—

9 • 4
c c 0 VI 9 0 4/ « 4-1

0 k X 0
c k- 0 47 3 c k a- 47 Ui ui c 0 4 0 0 £ AU 4 u. 9

0 0 •a- 4i 47 0 £ 0 > k 9 47 >> 0 47 47 4» U7 9 AV 0 API k 4 K ui 2
k 4-i QC CD 70 47 C k 47 Ui 4f k > > aa m 70 p 3 ui 4 C 0 k 9 3 4 E

*4 U 91 UP API 4-7 47 £ VI 70 C UP 3 ^ 4 9 ft k ui k VI 70 k C k 4 p a
u u API 47 47 47 4-7 9 47 U VI k API ui C ^ 47 u 9k^ B c k 70 4 W 9 API a— 42 a API 5 E £ 4

± ^9 4-1
£
4-7
£ 3 k
4-7 £ QC 70 .S

00 « 47 0 47 £
aoc B u k kJ

aa U
U. 70

6 0 0 £Z w E u
£
ui .?! I-

TO £
B »-

4
k
£ £ a 4
B 4 2 9 A^

0
4

2 k
k* 2

u 9 «J Au 9

AD AO 2*

9 9 9 • •

aa 00 9
£ AO AO AO AO

406



I

C ^

£ '

O
4»

o
w
c
4) •

b.
<

1
O
£u
«
4»

O

« •

' a *A
0*"D

I 4> b
I ^ ^
> 9 C
) o <0
; .2 4^
• m ^
: 4><
> b a.

<b
o

4) 0»
b 4^ C
41f 4-»

^ 4»

0^1
O

• tt b
>) o
<0 O b>

O
b>

«, E
b
b
4)

V» 4> <*-

4> f^ ^ C^ 4)
E

C O
r^ to A

O
u u

o

8
i

U
>

5
O

-b- ^ <if

tl»

€f
*J

90
b
4» </»

s

i.
• o
O CO

4T
i/>

QC 4-* O
-i: ^ S0^5
u. <J o
sss

ou
^ Ui o K

^ £
9 o «

P 4| O O
E O •

• ^ 4« «V 4)O b 3 UO 9
«P O' O'

C O. b K b£ O) 4» O 4»
O O 9 CD 9O O
• iO ^ O .2
b • ^ ^
X 9 < 9> <

u
4»

tn

uio
c
o

9

9bO

lA ^ ^

< o.* < £ £

C
9
&

t£
I*'

c •
B> 4> C >>« >t4-* 5«—^ O 4> ^ 4.*

9 4» 9. b 4-* C
>4-* « 4»^ 4» £ ^ U^ ^ O «A ^ 4)
9 Q-^ O ^ b
E 1“= =
4 U >t^ »- 4
4>^ b b^ ^ 4 <e b
4 ^ > 4-#

4 0 4
b> i4 4 <

•- “O ^

u
w
o

£ z:

O

t
•••

>
E
b ‘

9 _
O (A

£
5

O
4 O
4-> C4 4

|t S-

^ 4
&:E

S 'O c ^ ^
b* 9 4 4->

»A
0.£ 4^

b 4->b>
4 4 0'^**-
> b o B £4 4 0 *A
«A ^ ^ ^

4-> ^ 4 ^4 4-^4
4-» 4 U C

4 4 f 4 C
lA X 4^ C 4
9 4-» c £
4 C O U
U O U

4 4 lA 4-»^ ^ 4
4-» 4 4 ^ £

4 ^ 4-* 4-J

*^4 4
K ^ O. O U 4
4 4 O U^ b <A ^ C
> O O 9 4
4 > C O 4 *9
b 4 C b ^

b- ^ *9 »b 4 >) 4
9 4>> 4 eo £ •

O ^ b» ^ b
4 ^44

4 4 4 • C •^ >^ C 4 4-»

4-» O COC
b 4 ^ 4
4 f ^ «A 4 4-» O
E ^ c O 4-> «A *9
E 9 b 4 ^ 45 4 O 4 b 9 b^ ^ b 9^0

b b 4-» ^
O O 9 O 4 «A o
»— <-» V) b> V) b>

o c 5 o^ O o ^A ^4
b 4 CK 4

«A 0 4 0 >>4^ 4->^ ^^^^440'^^•C 4 C>B«A^ 94^U44^^^40UU9£b 4
C C b 44’90ft4£4 b O & JC ^
4 «A ^ C 4 ^ 4->bUU4CO£C b-•^C*^b9*^*<»4^0

O O E p «A <>U<Afbpb-^ £
b -^4->0>b04 b*4«A4<^ 4 4*9
«a*^«aB 4 X:b40
4 X b 4^ 4-> «A0eO4Xb»0bOCXO b>OX«A4
>»* 4-» 4 c 4 X
4 X 4 ^ C 4 4^C^b> b>«4CX
4 4 9 •*>^4 4-4 0X 4->
b> b b c E b>

4 *9 4 O O >v4b>C44b>«-4C •—
O b- O O O X C_ ^4-* ^ 4«J O

«A 9 4 9-
- 0 9

b» 4A
m 4-* w. ^ ^

b* 4 O b O4 ^ C X 4 X 94 9 4 b 4-> 4 4^ 9 9 4J 4 E 9 '40 *^ 444 bC
V149 tAXb 444
O C 4-> O b b-
&b» 4 4 4 b»
^ 9 bX 4->4 >% 4A^ 004^< 4 «— 49 X «A X 4 X

IQ o b» ^ «A
• b 4 • C •<

VI 4 >» 4 4 X4 bb<*-«bb>44 O*^ 4 V) C b^ X 4 O
b> • 04-*^ 4-»-^ C-
4 4 ^ rn u ^ V)

E
4>^U •44-’p-^4
«•- O b 9 9 X

4 «A«AW X 04 b
4-» 4>>^9 C 4 »b ^ O4440 «AO 0 V>b

O b» O
b OC b 0.00 C b 4
4 V> 4 *A»-* 0 *^*^.XO b«^ •*^o»*»<
4-> X >i 490 b» >
O H* 4 ^ 4 b «a

C 4 4 >1 E 4 9444 U p*btAC-XXX ub c 044 «

bb»b> 4 O ObO^

- 407 -



Table 6.3 Libraries having copies of public hearing transcripts

Bendix Field Engineering Library

P.O. Box 2567

Grand Junction, CO 81502

Colorado State University
Documents Department, Library

Fort Collins, CO 80523

Denver Public Library
Energy/Env. Center
1357 Broadway
Denver, CO 80210

Learning Resource Center
Mesa College
P.O. Box 2647

Grand Junction, CO 81502

Library, Chicago Office
DOE
9800 South Cass Ave.

Argonne, IL 60639

Library,
Grand Junction Area Office
DOE

P.O. Box 2567

Grand Junction, CO 81502

Library,
Idaho Office
DOE

550 Second St.

Idaho Falls, ID 83401

Library,
National Atomic Museum
DOE

P.O. Box 5400
Albuquerque, NM 87115

Mesa County Library
530 Grand Ave.

Grand Junction, CO 81502
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GLOSSARY

absorbed dose,
radiological

Radiation energy absorbed per unit mass, usually given in

units of rads.

aggradation The building up of the Earth's surface by deposition; speci-
fically the upbuilding performed by a stream in order to es-
tablish or maintain uniformity of grade or slope.

al 1 uvi urn Sediment deposited by a flowing river.

alpha particle A positively charged particle emitted from certain radio-
nuclides. It is composed of two protons and two neutrons,
and is identical to the helium nucleus.

animal unit
month (AUM)

The amount of feed or forage required by one mature cow and
calf for one month.

ani sotropy A variation in the general water flow direction within an

aquifer. Water in an anisotropic aquifer may not flow paral-
lel to the hydraulic gradient.

anthropogeni

c

Man-made.

aquifer A subsurface formation containing sufficiently saturated per-
meable material to yield usable quantities of water.

artesi an Artesian is synonymous with confined. See "ground water,
conf i ned.

"

atom A unit of matter; the smallest unit of an element consisting
of a dense, central, positively charged nucleus surrounded
by a system of electrons, equal in number to the number of

nuclear protons and characteristically remaining undivided
in chemical reactions except for a limited removal, trans-
fer, or exchange of certain electrons.

A-weighted
seal e

Sound pressure level scale which most closely matches the

response of the human ear. This scale is most commonly used

to measure environmental noise and is often supplemented by

the time and duration of the noise to determine the total

quantity of sound affecting people.

background
radi at ion

Radiation arising from radioactive material other than that

under consideration. Background radiation due to cosmic

rays and natural radioactivity is always present, and there
is always background radiation due to the presence of radio-

active substances in building materials, and the like.

beta particle Charged particle emitted from the nucleus of an atom during

radioactive decay, with mass and charge equal to those of an

el ectron.



bioassay A method for quantitatively determining the concentration of

radionuclides in a body by measuring the quantities of those

radionuclides that are eliminated from the body, usually in

the urine or the feces.

Class I to III

archaeological
surveys

Relates to an archaeological investigation of probable oc-

currence of cultural resources within a given locale. A

Class I survey is a literature search for predetermined

archaeological features of historic significance; a Class II

survey is a combination of a literature review and a partial

but cursory excavation of an area to determine the presence

of cultural resources; a Class III survey is an in-depth in-

spection of an area to determine the presence of archaeologi-

cal materials where the likelihood of their occurrence is

high, based on the history of the area.

col 1 uvi um Weathered geologic material transported by gravity.

confined aquifer An aquifer bounded above and below by relatively impermeable

rock layers.

confining bed Confining bed is defined as a body of "impermeable" material

strat igraphical ly adjacent to one or more aquifers. In na-

ture, however, its hydraulic conductivity may range from

nearly zero to some value distinctly lower than that of the

aquifer.

contamination In this report, the presence of radioactive material in con-
centrations above natural levels.

curie (Ci

)

The unit of radioactivity of any nuclide, defined as precise-
ly equal to 3.7 x disintegrations per second.

daughter
product(s)

A nuclide resulting from radioactive disintegration of a

radionuclide, formed either directly or as a result of suc-
cessive transformations in a radioactive series; it may be

either radioactive or stable.

decay, radioactive Disintegration of the nucleus of an unstable nuclide by spon-
taneous emission of charged particles, photons, or both.

decontami nation The reduction of radioactive contamination from an area to a

predetermined level set by a standards-setting body such as
the ERA, by removing the contaminated material.

di si ntegrat ions

per minute or

second

The number of radioactive decay events occurring per minute
or second.

di sposal The planned, safe, permanent placement of radioactive waste.

dose A general term denoting the quantity of radiation or energy
absorbed, usually by a person; for special purposes, it must
be qualified; if unqualified, it refers to absorbed dose.



dose, absorbed The amount of energy imparted to matter by ionizing radi-
ation per unit mass of irradiated material at the point of
interest; given in units of rads.

dose commitment The cumulative dose equivalent that results and will result
from exposure to radioactive materials over a discrete time

period; given in units of rems.

dose equivalent The quantity that expresses all kinds of radiation on a com-
mon scale for calculating the effective absorbed dose; de-

fined as the product of the absorbed dose in rads and

modifying factors, especially the qualifying factor; given
in terms of rems. Often abbreviated "dose."

endemic Belonging to or native to a locality or region.

escarpment A steep face terminating high lands abruptly, a cliff.

exposure The presence of gamma radiation that may deposit energy in

an individual; given in units of roentgens.

external dose The absorbed dose that is due to a radioactive source exter-
nal to the individual as opposed to radiation emitted by in-

haled or ingested sources.

fault A surface or zone of rock fracture along which there has

been movement.

f 1 oodpl ain Lowland or relatively flat areas that are subject to flood-
ing. A 100-year floodplain has a one percent or greater
probability of flooding in any given year.

flux, radon The emission of radon gas from the earth or other material,
usually measured in units of picocuries per square meter per
second.

gamma A high energy and deep penetrating form of radiation.

gamma dose Radiation dose caused by gamma radiation.

gamma logging
(or logs)

A technique for determining gamma radiation levels at vari-
ous depths in a bore hole.

gamma ray High energy electromagnetic radiation emitted from some radi-
ation radionuclides. The energy levels are specified for

different radionuclides.

gamma spectral

analysis (gamma

spectroscopy)

An analytical technique for identifying radionuclides based
on their different gamma energy levels.

grazi ng al lotment An entitlement given by a government agency or Indian tribe
to a person or persons to use a specified parcel of land for

the grazing of livestock.

ground water Water below the land surface, generally in a zone of satura-

tion.



ground water,
confined

Confined ground water is under pressure significantly great-

er than atmospheric, and its upper limit is the bottom of

the bed of distinctly lower hydraulic conductivity than that

of the material in which the confined water occurs.

ground water,
unconfined

Unconfined ground water is water in an aquifer that has a

water table.

half-life The time required for 50 percent of the quantity of a radio-
nuclide to decay into its daughters.

he ad When used alone, it is understood to mean static head. The

static head is the height above a standard datum of the sur-

face of a column of water (or other liquid) that can be sup-

ported by the static pressure at a given point.

head, total The total head of a liquid at a given point is the sum of

three components: (1) elevation head, h , (2) pressure
head, h , and (3) velocity head, h . Under conditions
to whi ch^ Darcy ' s Law may be applied, tne velocity o^ ground
water is so small that the velocity head, h = v"^/2g, is

negl igible.

health effect Adverse physiological response from radiation exposure (in

this report, one health effect is defined as one cancer
death from exposure to radioactivity).

hydraulic
conductivity

The volume of water at the existing kinematic viscosity that
will move in unit time under a unit hydraulic gradient
through a unit area measured at right angles to the
direction of flow.

hydraulic
gradient

The change in static head per unit of distance in a given
direction.

inert gas One of the chemically unreactive gases: helium, neon, ar-
gon, krypton, xenon, and radon.

in-si tu In the natural or original position.

internal dose The absorbed dose or dose commitment resulting from inhaled
or ingested radioactivity.

i sotopes Nuclides having the same number of protons in their nuclei,
but differing in the number of neutrons; the chemical proper-
ties of isotopes of a particular element are almost
identical

.

i sotropy That condition in which all significant properties are inde-
pendent of direction.

leachate Leachate is the solution generated by the percolation of wa-
ter through a body of soil, waste rock, or solid waste.



1 i censing In this report, the process by which the NRC will, after the
remedial actions are completed, approve the final disposi-
tion and controls over a disposal site. It will include a

finding that the site does not and will not constitute a dan-
ger to the public health and safety.

maintenance,
custodi al

(passive)

The repair of fencing, the repair or replacement of monitor-
ing equipment, revegetation, minor additions to soil cover,
and general disposal site upkeep such as mowing grass.

man-rem Unit of population exposure obtained by summing individual
dose-equivalent values for all people in the population.
Thus, the number of man-rems attributed to one person ex-
posed to 100 rems is equal to that attributed to 100 people
each exposed to one rem.

mass wasting The slow downslope movement of rock debris (due to gravity).

micro A prefix meaning one millionth (x 1/1,000,000 or 10’^).

mi n i

_3
A prefix meaning one thousandth (x 1/1000 or 10 ).

Modified
Mercal 1

i

(scale)

A standard scale for the evaluation of the local intensity
of earthquakes based on observed phenomena such as the re-

sulting level of damage. Not to be confused with magnitude,
such as measured by the Richter scale, which is a measure of

the comparative strength of earthquakes at their sources.

monitor To observe and make measurements to provide data for evaluat-
ing the performance and characteristics of the disposal
site.

National Register
of Historic
Places

Established by the Historic Preservation Act of 1966. The
Register is a listing of archaeological, historical, and

architectural sites nominated for their local, state, or na-

tional significance by state and Federal agencies and ap-

proved by the Register staff.

nucl ide A general term applicable to all atomic forms of the el-

ements; nuclides comprise all the isotopic forms of all the

elements. Nuclides are distinguished by their atomic num-

ber, atomic mass, and energy state.

orograph ic Pertaining to mountains, especially in regard to their loca-

tion and distribution.

passive
institutional
controls

Those controls which preclude human contact with the waste

or require a continuing social order. Examples include Fed-

eral ownership of a disposal site, monuments on the site,

records with agencies, and physical barriers (e.g., riprap

covers, vegetation, waste burial).

perched ground
water

Ground water separated from an underlying body of ground

water by unsaturated rock.



permeabi 1 i ty

permissible dose

person-rem

pico

picocurie

piezometric
surface

pit run rock

porosity

porosity,
effective

potentiometric
surface

primary suc-
cession type

Probable Maxi-
mum Flood (PMF)

Probable Maxi-
mum Preci pi-

tation (PMP)

quality factor
(QF)

The ease with which liquids or gases penetrate or pass

through a layer of soil. Technically, it is the volume of

fluid that will flow through a unit area under a unit hydrau-

lic gradient, measured in centimeters per second or equiv-

alent units.

That dose of ionizing radiation that is considered accepta-

ble by standards-setting bodies such as the EPA.

Same as man-rem.

A prefix meaning one trillionth (1 x 1/1,000,000,000,000 or

lO’-^^).

A unit of radioactivity defined as 0.037 disintegrations per

second.

The potentiometric surface of an aquifer. This represents

the pressure exerted on a confined aquifer, or the water

table in an unconfined aquifer.

Rock materials (sometimes with a rock diameter specifica-
tion) that are not screened for size segregation prior to

use in the construction industry.

The porosity of a rock or soil is its property of containing
interstices or voids and may be expressed quantitatively as

the ratio of the volume of its interstices to its total vol-
ume. Also called total porosity.

Effective porosity refers to the amount of interconnected
pore space available for fluid transmission.

The potentiometric surface is a surface which represents
the static head.

A plant that colonizes an area not previously covered by

vegetation.

The hypothetical flood (peak discharge, volume, and hydro-
graph shape) that is considered to be the most severe reason-
ably possible, based on comprehensive hydrometeorological ap-
plication of Probable Maximum Precipitation (PMP) and other
hydrologic factors favorable for maximum flood runoff such
as sequential storms and snowmelt.

The estimated depth for a given duration, drainage area, and
time of year for which there is virtually no risk of exceed-
ence.

The principal modifying factor by which absorbed doses are
multiplied to obtain dose equivalents for radiation-
protection purposes and thus express the effectiveness of ab-
sorbed doses on a common scale for all kinds of ionizing
radiation. The quality factor depends on the type and the
energy of the radiation being considered.



proton An electrically positive elementary particle found in the nu-

cleus of an atom. Also, the nucleus of a hydrogen atom.

rad A unit of measure for the absorbed dose of radiation. It is

equivalent to 100 ergs per gram of material.

radioactive
decay chain

A succession of nuclides, each of which transforms by radio-
active disintegration into the next until a stable nuclide
results.

radioactivi ty
(radioactive
decay)

The property of some nuclides of spontaneously emitting
particles or gamma radiation or of spontaneous fission.

radioisotope A radioactive isotope of an element with which it shares al-

most identical chemical properties.

radionucl ide A radioactive nuclide.

radium-226 A radioactive daughter product of uranium-238. Radium is

present in all urani um-bearing ores; it has a half-life of

1620 years.

radon-222 The gaseous radioactive daughter product of radium-226; it

has a half-life of 3.8 days.

radon-daughter
product

One of several short-lived radioactive daughter products of

radon-222. All are solids.

range type A distinctive kind of rangeland that has a certain potential
for producing rangeland plants. Each type has its own combi-
nation of environmental conditions and characteristic plant
communi ties.

recharge Resupply, replenish.

rem A unit of dose equivalent equal to the absorbed dose in rads
times quality factor times any other necessary modifying fac-
tor. It represents the quantity of radiation that is equiva-
lent in biological damage to one rad of x-rays.

Richter magnitude A measure of the total energy released by an earthquake.

roentgen A unit of measure of ionizing radiation in air; one roentgen
in air is approximately equal to one rad and one rem in

tissue

.

secular
equi 1 i bri urn

The condition of a radionuclide decay chain in which the
rate of decay of any radioactive product is just equal to

its production from the previous member of the chain.

sheet piling Closely spaced piles (or posts) of wood, steel, or concrete
driven vertically into the ground to obstruct lateral move-
ment of earth or water, and often to form an integral part
of the permanent structure.



soldier piling H-shaped piles driven with the flanges parallel to the sides

of the excavation, used when portions of the vertical face

of the excavation can be exposed without danger of collapse.

Horizontal logging may be used to connect adjacent piles to

ensure stable excavation faces.

si i mes In this report, fine-grained waste materials from uranium-

ore processing that are mixed with small amounts of water.

soil infiltration
rate

The rate at which water enters the soil surface moves

vertical ly.

soil percolation
rate

The rate at which water moves through soil in all direc-
tions .

sol if 1 uction The slow viscous downslope flow of .waterl ogged soil and oth-

er unsorted and saturated surficial material. Especially
the flow occurring at high elevations in regions underlain
by frozen ground that acts as a downward barrier to water
percolation.

stabi 1 i zat ion The reduction of radioactive contamination in an area to a

predetermined level by a standards-setting board such as the
EPA, by encapsulating or covering the contaminated material.

storage
coefficient

The storage coefficient is the volume of water an aquifer
releases from or takes into storage per unit surface area of

the aquifer per unit change in head.

survei 1 1 ance The observation of the disposal site for purposes of visual
detection of need for custodial care, evidence of intru-
sion, and compliance with other license regulatory
requi rements

.

tailings,
uranium-mi 1

1

The wastes remaining after most of the uranium has been ex-
tracted from uranium ore.

thorium-230 A radioactive-daughter product of uranium-238; it has a half-
life of 80,000 years and is the parent of radium-226.

transmissivity Transmissivity is the rate at which water of the prevailing
kinematic viscosity is transmitted through a unit width of
the aquifer under a unit hydraulic gradient.

UMTRA Project Uranium Mill Tailings Remedial Action Project of the U.S.
Department of Energy.

unconfined
aquifer

An aquifer without an upper confining layer. Also known as

phreatic or water-table aquifers.

uranium-238 A naturally-occurring radioisotope with a half-life of 4.5
billion years; it is the parent of uranium-234, thorium-230,
radium-226, radon-222, and others.



vicinity property

water table

working level (WL)

worki ng-level
month (WLM)

zone,

unsaturated

A property in the vicinity of the Grand Junction site that
is determined by the DOE, in consultation with the NRC, to
be contaminated with residual radioactive material derived
from the Grand Junction site, and which is determined by the
DOE to require remedial action.

The surface of a body of unconfined ground water at which
pressure is equal to that of the atmosphere.

A measure of radon-daughter-product concentrations. Techni-
cally, it is any combination of short-lived radon decay pro-
ducts in one liter of air that will result in the ultimate
emission of alpha particles with a total energy of 130,000
MeV.

The exposure resulting from inhalation of air with a month
(WLM) concentration of one WL for 170 working hours.

Continuous exposure of a member of the general public to one
WL for one year results in approximately 53 WLM.

The unsaturated zone is the zone between the land surface
and the deepest water table.
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ABBREVIATIONS AND ACRONYMS

AEC U.S. Atomic Energy Commission

ANL Argonne National Laboratory, Argonne, Illinois

AQCR Air Quality Control Region

BEIR Advisory Committee on the Biological Effects of

Radiation of the National Academy of Sciences (also their
loni zin

report)

BFEC Bendix Field Engineering Corporation, Grand Junction, Colorado

BLM Bureau of Land Management, U.S. Department of the Interior

CFR Code of Federal Regulations

CGS Colorado Geological Survey

cm/sec Centimeters per second

CNHI Colorado Natural Heritage Inventory

CO Carbon monoxide

COE U.S. Army Corps of Engineers

Cy Cubic yard

dBA Decibels on the A scale; a logarithmically based unit of
tensity weighted to account for human auditory responses

sound in

DEIS Draft Environmental Impact Statement

DOE U.S. Department of Energy

DOT U.S. Department of Transportation

EGR External gamma radiation

EIS Environmental Impact Statement

ERA U.S. Environmental Protection Agency

FBDU Ford, Bacon, and Davis, Utah, Inc.

FEMA Federal Emergency Management Agency

FR Federal Register

g Grams, a unit of weight = 0.035 ounce; also a measure of
ation, 1 g = 32 feet per squared second

accel er

GJRAP Grand Junction Remedial Action Program



gpm Gallons per minute

HC Hydrocarbon

JEG Jacobs Engineering Group Inc.

km Ki lometer

kw Ki lowatt

kwh Kilowatt-hours

1 Liter; a unit of volume = 1.057 quarts

LLD Lower limit of detection

’"dn
Day-night sound level, measured in decibels

^eq
Equivalent sound level, measured in decibels

m Meter, a unit of langth = 3.28 feet; also milli, a prefix meaning
one-thousandth (10~'^)

MCE Maximum Credible Earthquake

MeV Million electron volts

mi cro Micro, a prefix meaning one-millionth (10

mg Milligrams; a thousandth of a gram

mgd Million gallons per day

MILDOS A computer code used to calculate both the spread of radon and

particulates in the atmosphere and the consequent radiation doses

MM I Modified Mercalli Intensity; a measure of earthquake intensity

MPC Maximum permissible concentration

mR/hr Mi 1 1 i roentgens per hour

MSE Mountain States Engineers, a Division of Mountain States Mineral
Enterprises, Inc., Tucson, Arizona

NAAQS National Ambient Air Quality Standards

NEPA National Environmental Policy Act of 1969 (PL91-190)

NOAA National Oceanic and Atmospheric Administration

NO
2

Nitrogen dioxide

NO
X

Nitrogen oxides

NPDES National Pollutant Discharge Elimination System



NRC U.S. Nuclear Regulatory Commission

NRHP National Register of Historic Places

°3 Ozone

ORNL Oak Ridge National Laboratory, Oak Ridge, Tennessee

P
-12

Pico, a prefix meaning one trillionth (10 )

Pb Lead

pCi/g Picocuries per gram

pCi/1 Picocuries per liter

pH A logarithmic scale of hydrogen-ion concentration, and hence, an

indication of acidity or alkalinity; pH = 7 is neutral; pH less
than 7 is acidic; pH greater than 7 is alkaline

PMF Probable Maximum Flood

PMP Probable Maximum Precipitation

PSCR Processing Site Characterization Report

RAC Remedial Action Contractor

Ra-226 Radium-226

RDC Radon-daughter concentration

Rn-222 Radon-222

SCS Soil Conservation Service, U.S. Department of Agriculture

SHPO State Historic Preservation Officer

SO
2

Sulfur dioxide

TAC Technical Assi stance Contractor

IDS Total dissolved solids

Th-230 Thorium-230

TLD Thermoluminescent dosimeter; a device for measuring radiation

TOC Total organic carbon

TSP Total suspended particulates

TSS Total suspended solids

UBC Uniform Building Code



U-234 Urani um-234

U-235

U-238

U3O8

UMTRA

UMTRCA

US DA

USDC

USF&WS

uses

WD

WL

WLM

X

Urani um-235

Uranium-238

Uranium oxide, also called yellowcake

Uranium Mill Tailings Remedial Action

Uranium Mill Tailings Radiation Control Act of 1978 (PL95-604)

U.S. Department of Agriculture

U.S. Department of Commerce

U.S. Fish and Wildlife Service

U.S. Geological Survey

Wind direction

Working level (a measure of radon-daughter-product concentration)

Working-level month (exposure to one WL for 170 hours)

Mean (average value of the variable)



LIST OF PREPARERS OF THIS STATEMENT

Person Organi zat ion Responsibi 1 i ty

Hare Nelson Jacobs-Wes ton NEPA Management/Vicinity
Properties

Dave Lechel Jacobs-Weston Manager, Environmental Services

Raoul Portillo Jacobs-Weston Engineering/Surface Water

Bill Knight Jacobs-Weston Engineering

Leon Stepp Jacobs-Weston Site Management

Phil Stassi Jacobs-Weston Site Management

Deni se Bierl ey Jacobs-Weston Geology/Soils/Cultural Resources

Steve Cox Jacobs-Weston Biology

Mark Pingle Jacobs Land Use/Socioeconomics/
Transportation

Steve Green Jacobs-Weston Radi at ion

John Price Sergent, Hauskins & Beckwith Ground water

Ron Rager Sergent, Hauskins & Beckwith Geotechnical

John Themelis Department of Energy Project Management

John Arthur Department of Energy NEPA Management

Mark Jackson Jacobs-Wes ton Vicinity Properties

Carol Meyer Jacobs-Weston Technical Editor

Arrie Bachrach Jacobs Socioeconomics and Land Use

Gail Sutton Jacobs-Weston Assistant Technical Editor

Steve Byers Jacobs Air Quality/Noise

Gary Meunier Jacobs Air Qual i ty/Noi se

Tom Mel ancon State of Colorado Division Socioeconomics
of Local Government

Jim Goepel Jacobs Air Quality

Mike Webb Jacobs Air Qual i ty

Alan Owen Sergent, Hauskins & Beckwith Surface Water

Eric Banks Sergent, Hauskins & Beckwith Geotechni cal
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AGENCIES AND PERSONS CONSULTED
DURING THE PREPARATION OF THIS STATEMENT

Colorado Dept, of Health, Water Quality Control Division, Denver: Dick Bowman.

Grand Junction Fire Department: Jim Campbell, Operations Chief.

Grand Junction Police Department: Robert Evers.

Grand Junction Public Works Department: John Kenney, Acting Director.

U.S. Bureau of Land Management, Grand Junction: Cathy Logan-Pearce, Realty
Speci al i st.

Grand Junction, Director of City Planning: Carl Metzner.

U.S. Bureau of Reclamation, Glenwood-Dotsero Springs Unit, Grand Junction: Nick
Mezei, Planning Team Leader.

Grand Junction City Engineer.

Mesa County Engineer, Grand Junction.

Mesa County Sheriff's Department.

Association of Local Governments, Rifle: Dave Norman.

Colorado State Patrol, Denver: Lou Smith, Statistical Analyst.

Mesa County Policy and Research Office, Grand Junction: Charles Trainor,
Transportation Planner.

U.S. Bureau of Labor Statistics, Los Angeles Regional Office.

Mesa County Road Department, Grand Junction: Bob Carmen, Engineering Supervisor.

Mesa County Assessor's Office, Grand Junction.

United Bank of Grand Junction: Ron Razga.

Grand Junction City Auditor: Larry Cleaver.

Colorado Division of Employment and Training, Denver: Marvin H. Wajah.

Mesa County Finance Department: Jack Morgan.

Bureau of Land Management, Moab, Utah.

Soil Conservation Service, Grand Junction, Colorado.

Colorado Division of Wildlife, Denver, Colorado.

U.S. Fish and Wildlife Service, Grand Junction, Colorado.



AGENCIES AND PERSONS CONSULTED (Continued)

Colorado State Historic Preservation Officer, Denver, Colorado

U.S. Bureau of Land Management, Grand Junction, Colorado.

Bendix Field Engineering Corporation, Grand Junction, Colorado

U.S. Bureau of Reclamation, Grand Junction, Colorado.

U.S. Environmental Protection Agency, Denver, Colorado.

U.S. Nuclear Regulatory Commission, Washington, D.C.



LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO WHOM COPIES
OF THIS STATEMENT ARE BEING SENT

FEDERAL AGENCIES

Department of Interior

Bureau of Land Management

Ralph Spangler, Denver, Colorado
Jim Dean, Denver, Colorado
District Manager, Grand Junction, Colorado
Doris Chelius, Denver, Colorado
Steve Moore, Grand Junction, Colorado
Julia Dougan, Grand Junction, Colorado

Fish and Wildlife Service

Bill Kurey, Grand Junction, Colorado
Bill Martin, Denver, Colorado
Robert McCue
Robert Ruesink
Rick Krueger
Robert Smith

Policy and Budget Administration

Cecil Hoffman, Washington, D.C.

Environmental Projects Review

Bruce Blanchard

Department of Justice

L. Wallace, Washington, D.C.

Veterans Administration

Ralph Ham, Denver, Colorado

Department of Housing and Urban Development

James Chri stopolous
Robert Matuschek



FEDERAL AGENCIES (Continued)

U.S, Army Corps of Engineers

District Engineer, Sacramento, California
Gerald Broyles, Omaha, Nebraska
Art Champ, Grand Junction, Colorado

Office of Management and Budget

Richard Brozen, Washington, D.C.

Oak Ridge National Laboratory

E. Lee Keller, Oak Ridge, Tennessee

Nuclear Regulatory Commission

Raymond Gonzales, Denver, Colorado
Dale Smith, Golden, Colorado
Leo Higginbotham, Washington, D.C.

Dan Martin, Washington, D.C.

Edward Hawkins

Environmental Protection Agency

Milt Lammering, Denver, Colorado
Stanley Lichtman, Washington, D.C.

Marvin Rubin, Washington, D.C.

Marion Mlay, Washington, D.C.

William Geise, Denver, Colorado
Philip Nyberg, Denver, Colorado
John Yeagley, Denver, Colorado

STATE AGENCIES

Colorado Attorney Generals Office

Adoni s Neblett
Lawrence DeClairg
Rick Griffith
Joe Montoya

Colorado Geological Survey

John Rold



STATE AGENCIES (Continued)

Colorado Science and Technical Advisory Council

Leonard Slosky

Colorado Department of Health

Paul Ferraro
Albert Hazle
Robert Gonring
Warren Jacobi
Dick Gamewel

1

Tom Looby
Bud Franz

Colorado Department of Natural Resources

Rahe Junge

Colorado Division of Disaster and Emergency Services

John Byrne

Colorado Office of Surface Mining

Dwight Araki

Colorado State Clearinghouse

Val Tungseth

Utah Department of Health and Radiation

Larry Anderson

COUNTY AND CITY AGENCIES

City/County Attorney

Gerald J. Ashby

City Manager

Mark Achen
Gordon Tiffany



COUNTY AND CITY AGENCIES (Continued)

County Administrator

Curt Wiedeman

Director, Comprehensive Planning

Daryl 1 Schrumm

Director, Environmental Health

Chuck Millhollend

District Attorney

Terence Farina

Emergency Planning Council

Vickie Anderson

Grand Junction Planning and Zoning

Rebecca Frank
Karl Metzer

Mesa County Engineering Coordinator

Joe Crocker

Mesa County Floodplain Board

Ed Armstrong

Mesa County Planning Commission

Linda Allen
Charles Cardillo
Paul Nelson
Tal lie Miller

Floodplain Administrator

H. Keith Corey



COUNTY AND CITY AGENCIES (Continued)

Grand Junction City Council

Paul Nelson
James Leland
Reford Theobold
Gary Lucero
Raymond Phipps

Mayor

Stephen Love

Mesa County Board of Commissioners

Maxine Albers
Robert Holmes
Richard Pond

Mesa County Health Department

Steve De Feyder
Thomas Donvi 1 le

Road Supervisor

Terry Sommerfeld

Street Superintendent

Doug Cline

City of Grand Junction

J. Don Newton

ELECTED OFFICIALS

Senator William Armstrong, Washington, D.C. Office
Kathy Hall, Grand Junction Office

Senator Gary Hart, Washington, D.C. Office
Daniel Prinster, Grand Junction, Colorado



ELECTED OFFICIALS (Continued)

Governor of Colorado Richard D. Lamm
Mary Whitman

Colorado Secretary of State Mary Buchanan
Shirley Woodrow, Grand Junction, Colorado
Jim Huska, Washington D.C.
Ann Powers, Grand Junction, Colorado

Congresswoman Patricia Schroeder
Congressman Mike Strang
Congressman Ken Kramer

Washington D.C. Office
Mirian Carter, Colorado Springs, Colorado

Colorado State Senator Tilman N. Bishop
Colorado State Senator Dan Noble

Colorado State Representative Ed Carpenter

ORGANIZATIONS

American Mining Congress
Larry Boggs

Anaconda Minerals
Dr. Richard Krabl in

Argee Corporation
Suzanne Stewart

Atlas Minerals
Richard Blubaugh

Batel le

J. Ballord

Bendi

X

Alan Chapman
G. Harold Langner, Jr.

Bill ' s Body Shop
Bill Jarvis

Black Hills Alii ance



ORGANIZATIONS (Continued)

Castings, Inc.

R.G. Sullivan

Central Grand Valley Sanitation District
Randy Booth

CH2M Hill

Mary Jo Vobejda

Citizens for Safe Energy

Club 20

Bill Cleary

C.O.S.C. Conservator
Carolyn Hales

Colorado Audubon Society

Colorado Commission of Indian Affairs
Tracey Cox

Colorado Leader
Edi tor

Colorado Open Space Council

Colorado Statesman
News Editor

Congressional Information Service
Phyl 1 i s Lkum

Cot her Corporation
Tim Smith

Dai ly Journal
News Editor

Danielson and Euser
Luke J. Danielson

Denver Audubon Society
Wal ter Keshe

Dominguez Dam Project
Louis Brach
M. 0. Brown

Environmental Action, Inc.

Environmental Center



ORGANIZATIONS (Continued)

Environmental Defense Fund
James Martin

Environmental Policy Center
Dave Berick

Environmental Research Group
Robert B. Lewis

Exxon Minerals
James Gilchrist

Finley Contracting Company
Don Finley

Friends of the Earth
Connie Albrecht
Jim Harding

Future
Margaret Puls

GECR, Inc.

Kathryn Bush

Grand Junction Daily Sent.
News Editor

Grand River Institute
Dani Langdon

H and H Drilling and Blasting
Keith Hanna

HACO Exploration
Chuck Hajek

Herald Dispatch
Editor

High Country Citizens Alliance

High Country News

Homes take Mining
Ed Kennedy

Huerfano Valley Citizen Alliance

Illinois Department of Nuclear Safety
Stephen W. Seiple



ORGANIZATIONS (Continued)

International Engineering Company, Inc.

Edwin S. Smith

KAAT
News Director

KAZY-FM
Program Director

KBPI-FM
General Manager

KBTV-TV
News Director

KCFR-FM
News Director

KDEN
News Director

KHOW-AM
News Director

KJCT-TV
News Director

KIMN-AM/KIMN-FM
News Director

KLAK-AM
Program Director

KLZ-AM
News Director

KMGH-TV
Planning Editor

KOSI-FM
News Director

KPPL-FM
Program Director

KREX-TV
News Director

KRKS-AM/KLIR-FM
News Director

KRMA-TV
Program Manager



ORGANIZATIONS (Continued)

KSTR-News
Dana Nunn

KTLK-AM
News Director

KWBZ-AM
News Director

KWGN-TV
News Director

Kerr-McGee Corporation
James Cleveland

MCEDC - EBS
Dave McGuiness

Mesa Federal Savings and Loan
Patrick Gormley

Mesa Rock Company
John Schmahl

Monoghan and Associates, Inc.
Mary Whitman
James Monoghan

Monsanto Research
Cliff Rudy

Montrose Bureau Daily Sentinel
Nancy Lofholm

Morri son-Knudsen
Jim Oldham

National Audubon Society

National Wildlife Federation

Natural Resources Defense Council

New Energy Technology
Charles Hook

ORAU
Jim Berger

Protect Our Mountain Environment
John Klug

Public Lands Institute
Carolyn Johnson



ORGANIZATIONS (Continued)

Public Service of Colorado
John Muir

RA Consultants, Inc.

Hoyt Mitchell

Rai 1 fax

Donna Davis

Rocky Mountain JIHO
Edi tor

Rocky Mountain News

SAIC

Don Wilkes

San Juan Basin Health Unit

Sandia National Labs
Mel vi n Merritt

Sentinel Newspapers
Edi tor

Sergent, Hauskins and Beckwith

Sierra Club
Brooks Yeager
John Thomas

Sorter Construction Company
Bill Sorter

Southwest Research Information Center

St. Mary's Hospital

Dr. Geno Saccamano

Roy F. Weston, Inc.

Dr. Ben fencer
Dr. Fred Thompson

UMETCO Minerals
J. F. Frost

Viking Systems International
Lydia Detman

Wildlife Society-Colorado Chapter
John Schmidt

Williams, Turner and Holmes

Jane Barnes



LIBRARIES

Bendix Field Engineering Library

Colorado State University Library

Denver Public Library

Learning Resource Center

Library, Chicago Office, DOE

Library, Grand Junction Area Office, DOE

Library, Idaho Office, DOE

Library, National Atomic Museum, DOE

Mesa County Library

MEMBERS OF THE GENERAL PUBLIC

Roy Anderson

Richard Arnold

W.D. Bradbury

Mr. and Mrs. Sterling Bradham

Doris Butler

Dr. J.E. Burkett

Jerry Castle

Mike Condit

Barbara Doe

Dave Emilia

Prof. H. Paul Friesema

Martin Garber

Mark Gibson

Laura Gonsalves

Frances M. Green



MEMBERS OF THE GENERAL PUBLIC (Continued)

Eugene Grutt, Jr.

Ruth Hutchins

Elton and Rosina Johnson

Chris Jouflas

John Kenney

Paul Klite

Erv Krueger

Dottie Martin

Toby McLeod

Rusty Muller

Ted Nation

Bill Nelson

Virgi ni a Nel son

Frank Neman ich

R. Paul Oliver

John F. Peeso

Joe Pierce

Cindy Richardson

Mr. and Mrs. Barney Roberts

Mr. and Mrs. Bill Roberts

Willi am Robinson

J. Sanchez

Alan Schwartz

Mr. and Mrs. R. F. Stewart

Glenn A. Stout

Willis Strong

A. C. Thomas



MEMBERS OF THE GENERAL PUBLIC (Continued)

John Thomas

Vic Thompson

Tim and Pat Toml i nson

A1 Tschaeche

David Tunderman

Wal ter Vanderpool

Ken Weaver

Gilbert Wenger

John Whiting

Mr. and Mrs. Frank Wilhite

R. Young



INDEX
(listed by section number)

accidents
radioact ivi ty involved
during transportation

5. 1.5, 5.1.6

5.15.1, 6.6

air quality
impacts on

present levels
standards

5.2.2, 6.10

4.4, D.4
4.4

al ternat ives

compari son

descri pt ion

eliminated from consideration
impacts of

proposed

3.2, 6.3
3.2

3.3, 6.3, C.l, C.2, C.3
1.4, 3.4, 6.3

1.2, 3.2

aquatic biota
descri pt ion

impacts on

biology, see aquatic biota, plants, wildlife

4.7.2, H

5.6.2, 6.16

costs 3.2, 6.5, B.5

cover material 4.5.1, 5.3, 6.4, B

cultural resources

disposal sites; see site selection

dust; see air quality

4.11.3, 6.18

earthquakes

ecology; see aquatic biota, plants, wildlife

4.5.2, E.4

economi cs 4.12.2, 5.12, 6.12

endangered species 4.7.3, 5.6.3, 6.16

energy, use of 3.2, 5.14

engineering; see also alternatives,

descri ption B

Environmental Protection Agency (EPA)

standards 2.2, A



INDEX (Continued)

floods and floodplains
impacts of 5.5.1, 6.8,

map F.l. G.l

gamma radiation; see radioactivity

geology 4.5.2, 6.19,

ground water
descri ption 4.6.2, F.2

impacts on 5.5.2, 6.9

qual i ty 4.6.2, 6.9, 1

standards 4.6.2, F.l,

hi story
points of interest 4.11.2

housi ng 4.12.4, 5.11

impacts
comparison of 3.4.1
di scussi on 5.0

summary 3.4.3

land use 4.9, 6.17
conf 1 i cts 5.7

plans and policies 5.16

licensing and permits 6.20, M

NRC 2.3
Federal 2.2, 6.20
state and local 6.20, M

maintenance 5.21, 6.22

meteorol ogy 4.3

mineral resources 4.5.3, 5.4,

mitigation of impacts 5.20

moni tor i ng 5.21, 6.22

noi se 4.10, 5.8, 6

Nuclear Regulatory Commission (NRC)
licensing 2.3

pi ants 4.7.1
impacts on 5.6.1

popul at ion 4.12.1, 6.15
di stributions 4.12.1
impacts 5.10

F.l, G.l

E.2

.2

F.2

, 6.12

6.19, E.3

.13, D.5



INDEX (Continued)

preci pi tat ion

public opinion

radioactivi ty
background levels
health effects of

measurement of

moni tori ng
pathways
predictions

ra i 1 roads

4.3.2

4.12.8, 6.23

4.8, 6.11, I

4.8.2, 1.3

5.1.2, 6.11, 1.5, 1.6
I.l

1.3

5.1.2

1.5, 1.6

4.12.7

remedial action; see alternatives.

reprocess! ng 3.3, C.3

safety 5.20.2

scenic 4.11.1, 5.9.1, 6.14, J.l

sei smici ty 4.5.2, E.4

si tes

descript ion 4.2

socioeconomics 6.12
descri ption 4.12
impacts on 5.10, 5.11, 5.12, 5.13

soils 4.5.1, 5.3, E.l

stabilization is place; see alternatives

standards 6.2
air qual i ty 4.4
water 4.6.2
UMTRA 2.1

storms 4.3.4

surface water 6.8
descri pt ion 4.6.1, F

impact on 5.5.1, 6.8
qual i ty 4.6.1, F

surveys, radiological I

taxes 4.12



INDEX (Continued)

temperature

transportation
accidents
impacts
networks

trucks; see transportation

Uranium Mill Tailings Radiation
Control Act (UMTRCA)

vegetation; see plants

vicinity properties

weather patterns;
see meteorology

wildlife, terrestrial

wi nds

work force

4.3.1, D.2

5.15.1, 6.6

5.13, 6.6
4.12.7, 6.6

2.1

4.0, 5.0, 6.21, L

4.7.2, 5.6.1, 6.16, H

4.3.3, D.2

4.12.3, 5.10
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